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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms, Inc. in the publication of complete 
dissertation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will 
be found an indication of the number of pages in the original typescript and the Library of Congress 
card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting mR EIORS under appro- 
priate subject headings. An alphabetical author index is included. 


To facilitate the listing of authors by academic year for the index, Volume XVIII of Dissertation 
A bstracts ended with issue No. 6 in June, 1958. Volume XIX will begin July, 1958 with issue No. 1 
and end in June, 1959, with issue No. 12. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms, Inc. is able to offer 
Xerox prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doc- 
toral dissertations from graduate schools participating in the publication of dissertations on micro- 
film. 


The rate is 4% cents per page, with a minimum charge of $3.00 for each bound dissertation. 
This amazingly low cost for non-edition printed materials is made possible by the extreme speed 
of Xerography. | 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 


Prices for bound Xerox and microfilm copies appear at the end of each abstract beginning with 
Volume XIX, No. 2. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Vol. Issue 


XII XVI 8 

XII 

XII XVII 3 

XII XVII 10 

XII XVII | 

XII XVII 13 (Index) 
XIII (Paperbound at $5.50) 
XITI 

XITI XV Ill 7 (Index) 


XIV 
XIV 
XV 
XV 


XIX 
XIX 
XIX 
XIX 


XV 3 XIX 


A microfilm of volumes 1-18 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 

6-10 (complete) 30.00 

11-13 (ea. vol.) 12.00 

14-17 (ea. vol.) 20.00 
18 10.00. 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. 
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AGRICULTURE, GENERAL 


COMPARATIVE COSTS OF COUNTRY HANDLING 
OF MILK — BULK ASSEMBLY VS 
CAN ASSEMBLY 


(L. C. Card No. Mic 59-1946) 


Richard Davison Aplin, Ph.D. 
Cornell University, 1959 


The collection of milk from farms in bulk by the use of 
tank trucks instead of 40-quart cans has developed rapidly 
in recent years. The widespread installation of farm tanks 
will markedly change the nature and costs of milk procure- 
ment operations in a country plant milkshed. 

The primary objective of this study was to develop the 
information needed for determining the most efficient sys- 
tem for handling bulk milk in a country plant milkshed and 
for estimating the savings that would result from a conver- 
sion from can to bulk procurement. 

Detailed study was made of three phases of milk pro- 
curement and marketing operations under both can and bulk 
assembly systems: 1) country plant handling, 2) plant-to- 
market hauling, and 3) certain other phases of procure- 
ment such as field work, central accounting, and central 
laboratory work in multiple plant concerns. Only a limited 
analysis was made of farm-to-plant hauling operations and 
costs. 

The costs of operating two model can-receiving and 
shipping plants and four model bulk reload plants were de- 
termined by means of a budgetary analysis. The bulk re- 
load plants were designed to permit the efficient transfer 
of milk from farm pickup tankers into over-the-road trans- 
ports. 

The hauling charges paid during March, 1958, by six 
New York milk handlers for moving 134 million pounds of 
milk from 117 different shipping plants to 52 different man- 
ufacturing plants and pasteurizing plants were analyzed 
with two purposes in mind: 1) to determine the rates paid 
for moving milk various distances between plants, and 2) 
to indicate the influence of factors other than distance upon 
hauling charges. An analysis was also made to determine 
what effect bulk handling would have on plant-to-market 
hauling charges. 

The costs of performing functions such as central of- 
fice accounting, laboratory work and field work were de- 
termined for both can and bulk procurement systems. 

Conclusions were reached with respect to the nature of 
milk procurement operations following a conversion to bulk 
assembly. This study indicates that milk producedonfarms 
within about 40 miles of the outskirts of the New York-New 
Jersey Metropolitan Area will be delivered directly to city 
plants in farm pickup tankers. In supply areas more dis- 
tant from the market, it will generally be more economical 
to transfer the milk at reload plants from the small pickup 
tankers into large, over-the-road transports for delivery 
to city plants. The bulk reload plants will be larger, less 
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numerous, more simple in design, involve less investment, 
and require less labor than the present country plants 
which receive milk in cans. In the outer regions of the 
Milkshed, the milk will probably be delivered directly to 
manufacturing plants from farms located within 70 miles 
of the plants. 

The savings that might be expected to result from a 
complete conversion to bulk handling vary widely from one 
area of the Milkshed to another, and from one handler’s 
situation to another in any given area, The potential sav- 
ings are greatest in situations where present can-receiving 
and shipping plants can be eliminated and the milk can be 
delivered directly to manufacturing plants or city bottling 
plants. Based on prevailing prices, the total costs of ob- 
taining a milk supply might be reduced approximately 17 
cents a hundredweight in those instances where feeder 
plants or shipping plants could be eliminated. The calcula- 
tions made in this study indicate that the savings in plant 
operating costs in those areas of the Milkshed where coun- 
try plants will be required even under a bulk assembly sys- 
tem will average about 12 cents a hundredweight. The 
amount of savings in an area where bulk reload plants re- 
place can plants, however, will vary widely depending upon 
conditions. Microfilm $3.55; Xerox $12.00. 275 pages. 


A STUDY OF THE ACIDIC GROWTH INHIBITOR 
OF POTATO TUBERS IN RELATION TO 
THEIR DORMANCY 


(L. C. Card No. Mic 59-1948) 


Margaret Louise Buch, Ph.D. 
Cornell University, 1959 
Major Professor: Ora Smith 

Hemberg (Acta Hort. Berg. 14:133-220 (1947)) reported 
that there was an acidic growth inhibitor present in the 
peel of freshly harvested potatoes, which disappeared when 
the potatoes were stored for several months. He suggested 
that the presence of the inhibitor is responsible for the 
failure of potatoes to sprout immediately after harvest. 
The present work was undertaken in order to investigate 
further this theory of Hemberg. 

The amount of acidic inhibitor in the area of the peel 
around the eyes of potato tubers at various stages in the 
dormant period was investigated using the Avena coleoptile 
straight growth test. Four varieties of potatoes were 
stored at four temperatures and sampled at approximately 
monthly intervals from time of harvest until sprouted. The 
buds plus the tissue immediately surrounding them were 
extracted with ether. The extracts were separated into 
acidic and nautral fractions and chromatographed on paper 
with iso-propanol, ammonium hydroxide, water (8:1:1). 
Segments of the chromatograms were assayed by the Avena 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4 


cents per page. No postage is charged if check or money order accompanies order. 
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coleoptile straight growth test. No difference in content of 
acidic inhibitor was found among potatoes in various stages 
of dormancy. 

Sprouting of potato buds was also used as a bioassay. 

- Pieces of potato tissue weighing about one-tenth gram and 
containing an eye were planted in sand in aqueous solution 
in contact with segments of the chromatogram. The time 
until a sprout was visible was recorded for each eye piece. 
No delay in sprouting was found when eye pieces were 
treated with chromatogram segments containing the in- 
hibitor. Treatment with the unchromatographed ether ex- 
tract also failed to cause a delay in sprouting of the eye 
pieces. 

Peels from which the eyes had been removed and the 
inner tissue of the tuber each had approximately one-fifth 
as much acidic growth inhibitor by Avena assay as did the 
eye, or bud tissue. No delay in sprouting of eye pieces was 
found upon treatment with ether extracts of peel and inner 
tissue of tuber. 

Eye pieces treated with chromatogram segments con- 
taining the acidic inhibitor and pieces treated with blank 
segments of the chromatogram were extracted with ether 
and the extract assayed by the Avena coleoptile straight 
growth test. Extracts of those pieces which had been in 
contact with chromatogram segments containing the inhibi- 
tor caused a suppression of coleoptile growth. The applied 
inhibitor thus was present in the eye pieces, although no 
delay in sprouting had occurred. It was concluded that the 
presence of the acidic growth inhibitor is not the cause of 
failure of freshly harvested potatoes to sprout. | 

Microfilm $2.00; Xerox $3.60. 64 pages. 





ECONOMIC EFFECTS OF DIFFERENT 
ALLOCATIONS OF GROUND WATER 
WITHIN AGRICULTURE IN THE 
MILTON-FREEWATER AREA OF OREGON 


(L. C. Card No. Mic 59-1709) 
Karl Hartvig Lindeborg, Ph.D. 
Oregon State College, 1959 


Major Professor: Emery N. Castle 


The use of ground water has assumed a very important 
place in the rapidly growing industrial and agricultural de- 
velopments of the West. In some areas the water table has 
been lowered which could create a situation for which the 
water administrators might have to find a system of ration- 
ing ground water among different uses. This problem is not 
one of legality alone but involves physical as well as eco- 
nomic factors. 

The purpose of this study was to define the role of eco- 
nomics in determining the priority rating of water uses. 
The objectives of the study were: (1) To predict the eco- 
nomic consequences of various allocations of ground water 
within agriculture in the Walla Walla River basin on the 
Oregon side of the border; (2) To develop economic cri- 
teria for making a priority rating for the most beneficial 
use of ground water. 

The study area comprised the Walla Walla River basin 
on the Oregon side of the border line. This area was di- 
vided into two areas of partly separated soil types, the 





Umapine area and the Milton-Freewater area. Two sur- 
veys were made of 43 farms in the one area and 47 farms 
in the other area. The information from the surveys in 
addition to other available information were used to de- 
velop four budgets representing “representative” farms in 
both areas; with irrigated enterprises and with non-irri- 
gated enterprises. From these input-output coefficients 
were calculated. 

In order to establish a priority rating of water uses in 
terms of beneficial use, fundamental economic concepts 
were used by applying a more advanced computational tech- 
nique. Linear programming was used to determine the 
marginal value products of the lands in the two areas as 
well as ground water under two situations in which the 
quantities of ground water varied. The results showed that 
the marginal value products of the three limiting factors 
changed when water became scarce. The marginal value 
product of water was capitalized at changing interest rates 
to indicate the amount of compensation that would be needed 
in case a water right was condemned. The marginal value 
products were computed under static conditions. To allow 
for changes in the prices a range of changes was calculated 
under which the optimum solution remained unchanged, 


The results showed that a substantial change in net returns 


could take place before the optimum solution was altered 
under the given set of data. This gives stability and se- 
curity of the model and is of value in case the water ad- 
ministrator allocates water in accordance with the highest 
economic use. | 

Under the appropriation doctrine the appropriator who 
is first in time is also first in right. The allocation prob- 
lem is solved when the time element is clear. But when 
water is scarce and the appropriators are equal in time 
the model developed might give the administrators of water 
some guidance in the priority rating of water rights. The 
administrators are faced with the problem of determining 
the priority rating of water rights under these conditions. 
There are two courses of action open to them. One is to 
issue water rights in accordance with the use that may put 
water to its most beneficial use in terms of the marginal 
value product of water for that particular use. The other 
is to issue water rights on the basis of a more subjective 
method. Microfilm $2.00; Xerox $6.60. 138 pages. 


NEW JERSEY AGRICULTURE FROM 1850-1950: 
AN ECONOMIC ANALYSIS 


(L. C. Card No. Mic 59-1071) 


George W. Luke, Ph.D. 
New York University, 1956 


Adviser: Ralph W. Hidy 


This thesis is concerned with the progress of agricul- 
ture in a region of concentrated urban and industrial de- 
velopment. The objective is to determine answers to the 
following questions: How does agriculture respond to the 
pressures of urban areas? What changes occur within ag- 
riculture as the rest of the economy develops? Can farm- 
ers shift production to meet new demands? What factors 
induce agricultural development? What factors retard ag- 
ricultural development? Can agriculture survive in 
densely populated regions ? 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. . 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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In order to answer the above questions the author ana- 
lyzed the development of agriculture in New Jersey from 
1850 to 1950. In Chapter I the factors which seem to have 
promoted the development of agriculture and those that ap- 
pear to have retarded it are examined for the period. In 
Chapter II one of those factors, population growth, was ex- 
amined very carefully. 

Despite population increases and a tremendous growth 
in the rest of the economy, agriculture is still very impor- 
tant in New Jersey. As indicated in Chapter II, about 60 
per cent of total land area in the State was in farms in 1900. 
Today about 40 per cent of total land area is still in farms. 
Since 1900 there has been a loss of about 10,000 farms, but 
most of the decline occurred more than twenty-five years 
ago. After 1930 the number of farms has become stabilized 
and farms are slightly larger. Total cropland harvested 
also has remained about the same despite the effects of the 
depression and World War IL. 

[In the last sixty years farmers have applied increased 
amounts of commercial fertilizer and lime to cropland in 
New Jersey. When the loss in plant nutrients from declin- 
ing livestock numbers is taken into account, the increase 
in the application of plant nutrients per acre of cropland 
harvested is about 200 per cent since 1890. By 1950 New 
Jersey farmers were applying 200 pounds of plant nutrients 
and 450 pounds of lime per acre of cropland harvested. 

Data in Chapter IV indicate that capital investment has 
increased about 200 per cent per acre of cropland harvested 
in the last fifty years. Most of this increase has been in 
machinery and equipment, although investment in livestock 
and buildings has also increased. Investment in machinery 
and equipment per acre of cropland harvested has increased 
five times as much as livestock in the fifty-year period. 

The substitution of other resources for land has had no 
ill effects on agricultural production. Total production has 
increased, and so has production per acre and per live- 
stock unit. This upward trend in production will continue 
as technological improvements are applied to the soil or 
are substituted for animal power and man power. The in- 
crease in productivity and investment in New Jersey agri- 
culture has gone on despite the fact that rural people con- 
tinue to leave agriculture. It is an interesting phenomenon 
that, although there is a movement of human resources off 
the farm, there is an opposite movement of other resources 
into agriculture. 

The increase in investment which has occurred through- 
out the period has begun to slow down percentage-wise, al- 
though in absolute amounts more machinery, more ferti- 
lizer and lime, and more livestock have been added to the 
agricultural plant. If increases in investment continue at 
the present rate, New Jersey farmers may face an over- 
investment problem in the future, for investment is in- 
creasing faster than output. 

Increased investment causes other changes in agricul- 
ture. It brings on specialization which requires special 
types of farm equipment, Modern equipment is designed 
for these special uses and farmers become trained in the 
use of this equipment. Soon a modern farmer is surrounded 
with special equipment and techniques that are necessary 
to maintain his income. As the process of specialization 


goes on, farmers become intrenched in one type of agricul- | 


ture and it becomes difficult for them to shift to other types 
completely without taking losses on their investment. The 
problem of getting in and getting out of agriculture becomes 
one of the most important limiting factors to agricultural 
development. 





As population grew and urban areas developed, farmers 
gradually shifted their production from extensive types of 
agriculture to intensive types in order to meet the growing 
demands of the cities that surrounded them. Four main 
types of agriculture grew out of that development in New 
Jersey. Today farmers devote most of their energies to 
the production of vegetables, poultry products, dairy and 
nursery products. The data show that the shifting among 
types of agriculture is a continuous process in response to 
a dynamic economy. It has gone on for more than one hun- 
dred years, and if past trends continue, the shifts will con- 
tinue until all the land area is exhausted by uses other than 
agricultural. 

Although the size of total agriculture is contracting, the 
size of individual types of agriculture may increase. The 


_ types of agriculture that require fewer acres and whose 
- products are demanded in metropolitan areas are becom- 


ing more important in New Jersey. A most significant fact, 
which is apparently misunderstood by many people, is that 
large amounts of land are not necessary for increased pro- 
duction in agriculture. Because of this misunderstanding, 
the value of land to agriculture has often been overesti- 
mated and has led to grave miscalculations about agricul- 
tural productivity and the future of agriculture in the 
economy. 

The shifting of agriculture to higher income-producing 
crops and more intensive agriculture in New Jersey has 
caused farmers to hire twice the labor force they did 
twenty-five years ago. As the number of hired workers 
increased, the number of family workers declined. The 
total number of gainful workers in agriculture, however, 
is about the same as twenty-five years ago. At the same 
time about one-third of farm operators are working off the 
farm more than one hundred days annually, and a great 
many are working more than two hundred days off the farm. 

In Chapter VII the evolution of the marketing system 
was examined briefly from the colonial period to the pres- 
ent time. The data revealed that agricultural marketing 
had progressed gradually throughout the period. The most 
significant fact was that farmers have been relieved of the 
marketing job which at one time they had performed. As 
farmers focused their attention on productive activities, a 
specialized and complicated marketing system developed 
with a trained body of workers. Direct selling by farmers 
gave way to a local-terminal market system. In the last 
thirty-five years the system has become more decentral- 
ized, with direct selling to chain stores by individualfarm- 
ers and farm co-operatives and by increased sales at 
roadside. Microfilm $3.15; Xerox $10.80. 244 pages. 


THE APPLICATION OF A MODIFIED TECHNIQUE 
IN CROP LOGGING ON WHEAT AND CORN 
IN WESTERN NEW YORK STATE 


(L. C. Card No. Mic 59-1964) 


David Blaxland Parbery, Ph.D. 
Cornell University, 1959 


Adviser: N, C. Brady 


The derivation and application of a modified crop logging 
program was attempted for wheat and corn in Western 
New York State. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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During the summer of 1956, the growth patterns of wheat 
and corn, on a range of soil types, were studied in detail. 
Various morphological and physiological indices were se- 
lected for both plants and were measured periodically 
through the growing season. The behavior of these indices 
in response to induced soil nitrogen, phosphorous and po- 
tassium variations were investigated. Selected growth in- 
dices measured at regular intervals through the growing 
season were correlated with final yields. 

Using some of the information gathered from the 1956 
investigations, rapid field tissue tests were incorporated 
into a modified “crop logging” program that was applied to 
corn in 1957. 


Wheat - Summer, 1956 


At eighteen experimental locations, only three indices 
out of a total of thirteen were significantly related to in- 
crements of added nitrogen. These included plant height, 
stem and leaf nitrogen and head length. All indices, except 
head number, head length and kernels per head were re- 
lated significantly to period spacing or time. 

The mineral composition of combined stems and leaves 
provided the best plant tissue index of nitrogen, phospho- 
rous and potassium applied to the soil. Considering all 
growth indices, plant height was the best index of nitrogen 
additions to the soil. The growth indices which were most 
sensitive to added nitrogen were not correlated signifi- 
cantly with final yields. Physiological indices proved to 
be more than twice as efficient in accounting for variability 
in the final yield, as did the morphological indices. The 
data indicated that there were other factors critically af- 
fecting final yield values besides those measured in this 


study. 





Corn - Summer, 1956 


At ten experimental locations, only five indices out of 
a total of thirty-three were significantly related to addi- 
tions of nitrogen to the soils. These included plant height, 
leaf number, tiller number, ear number and green weight. 
Nearly all indices were related significantly to period spac- 
ing or time. 

The basal stem internode tissue was the best plant tis- 
sue index of nitrogen, phosphorous, and potassium applied 
to the soil. This tissue was also the best index of nitrate 
_ variations resulting from applications of nitrogen to the 
soil. Considering all growth indices, tiller number and 
green weight were the best indices of nitrogen increments 
in the soil. The growth indices most sensitive to variations 
in added nitrogen generally were not correlated signifi- 
cantly with final yield. Physiological and morphological 
indices together were more than twice as efficient in ac- 
counting for yield variations as were morphological in- 
dices alone. As for wheat, the data indicated that there 
were other factors critically affecting final yield values 
besides those measured in this study. 


Corn - Summer, 1957 


Using green weights and tissue tests as indices of plant 
nutritional status, fertilizer adjustment programs were de- 
rived and applied at five locations. Only in one case were 
these techniques successful in producing yields larger than 
those from the highest fertilizer treatment at planting. At 





four locations, the plant yield on the adjusted treatment 


was second only to the yield from plants on the highest 
fertilizer treatment. 

The results of plant tissue tests proved difficult to in- 
terpret although, in the laboratory, the tests were found to 
respond accurately to low elemental concentrations of ni- 
trogen, phosphorous and potassium in prepared standard 
solutions. 

Soil samples recorded accurately applied increments, 
in fertilizer form, of nitrogen, phosphorous and potassium. 
Expressed stem sap revealed color differences that 

were correlated with nitrogen treatments. The more ni- 
trogen applied to the soil, the darker was the expressed 
sap. The differences in color were not caused by sap con- 
centration variations (in relation to stem green weight). 
The literature revealed that the chemical nature of the | 
colorant was probably quite complex, but possibly related 
to interactions between amine and active carbonyl groups. 
Microfilm $3.85; Xerox $13.00. 298 pages. 
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THE INFLUENCE OF DIETARY CAROTENE 
LEVELS ON SEMEN PHOSPHATASES 
IN FARM ANIMALS 


(L. C. Card No. Mic 59-1707) 


Kochukaleekal John Eapen, Ph.D. 
Oregon State College, 1959 
Major Professor: Fred F. McKenzie 

The investigation was undertaken to determine the in- 
fluence of dietary carotene on acid and alkaline phospha- 
tase of semen. The experiment consisted of eight dairy 
bulls which included three pairs of identical twins and eight- 
een New Zealand rabbits. The bulls were on “high” and 
“low” carotene regime for at least two years before this ex- 
periment was conducted. Rabbits were assigned to three 
groups at random and were fed a ration to give carotene levels 
of 0, 10 and 20 mg/lb of feed. Semen was collected once 
weekly from bulls and twice weekly from rabbits and alka- 
line and acid phosphatase determinations were made imme- 
diately. At least nine such determinations from each bull 
and thirty from each rabbit were made. Sodium glycero- 
phosphate buffered with sodium barbital was the substrate 
used. The results are expressed in Bodansky units. 

Semen from dairy bulls on high and low carotene ra- 
tions differed in alkaline phosphatase and acid phosphatase 
significant at 1% level. Identical twin bulls on the normal 
ration failed to show any appreciable difference in enzyme 
content of semen. A difference significant at 1% level was 
observed in rabbits between groups during the carotene 
feeding period but there were no differences prior to the 
experimental period. Acid and alkaline phosphatase showed 
a decline towards the end of the experiment, which can be 
attributed to loss of body weight resulting from decreased 
food intake. For a known per cent loss of body weight there 
was a Similar decline in enzyme activity. There was con- 
siderable variation within groups, between animals and 
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between ejaculates, in both species of experimental ani- 
mals. Milk was found to accelerate acid and alkaline phos- 
phatase activity of semen. 

Microfilm $2.00; Xerox $3.00. 47 pages. 


ESTRUS, ESTROUS CYCLES, OVULATION TIME 
AND FERTILITY OF DAIRY CATTLE IN LOUISIANA 


(L. C. Card No. Mic 59-1534) 
John Gordon Hall, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor Cecil Branton 


THE EFFECT OF GESTATION ON MILK AND 
BUTTERFAT PRODUCTION IN DAIRY CATTLE 


(L. C. Card No. Mic 59-1576) 


William Mathias Etgen, Ph.D. 
The Ohio State University, 1958 


Fertility and related reproductive processes have been 
reported to vary between the temperate and the tropical 
areas of the world. However, basic knowledge is lacking 
concerning the physiology of reproduction of the female bo- 
vine in the Gulf Coastal area of the United States. There- 
fore, the Louisiana State University dairy herd of*151 Hol- 
stein, 95 Jersey and 24 Red Sindhi-Holstein cows and heif- 
ers of breeding age were studied from January 1, 1957 
through May 31, 1958. The objectives were: (a) to char- 

acterize estrus and the estrual cycle, (b) to interrelate 
estrus, estrual cycles, ovulation time, level of production, 
thyroidal activity and fertility, and (c) to ascertain pos- 
sible causes of anestrus. 

Experimental conditions approximated those of com- 
mercial dairymen in Louisiana. Observations for estrus 
were made at 0600, 1200, 1800, and 2400 hours, excepting 


The possibility that milk and butterfat production in 
dairy cattle is influenced by gestation is important to dairy 
farmers and to others associated with the dairy industry. 
This study is an attempt to determine the effect of gesta- 
tion on milk and butterfat production in Holstein-Friesian 
dairy cattle. | 

The number of days between calving and conception was 
obtained for a group of Holstein-Friesian cows which had 
1,508 mature equivalent production records. These cows 
were located in two different herds owned by the Ohio De- 
partment of Mental Hygiene and Correction. Production 


records from cows that did not have a 40-90 day dry pe- 
riod preceding the lactation were eliminated from the study 
in an effort to standardize the data. A multiple regression 
analysis was used to correct for yearly, herd, and age dif- 
ferences, and multiple regression coefficients were ob- 
tained for milk production and for butterfat production on 
days open (the inverse of days of gestation during the 305 
day lactation) for the entire group, the two-year-old group, 
the three- and four-year-old group, and the five-year-old 
and over group. 

The multiple regression coefficients for milk produc- 
tion on days open and for butterfat production on days open 
for all cows with 1,508 records were 8.3265 for milk and 
.2633 for butterfat. These values for two-year-old cows 
(680) were 5.7414 for milk and .1595 for butterfat. Re- 
gressions of production on days open of three- and four- 
year-old cows (480) were 8.5745 for milk and .3040 for 
butterfat. For the five-year-old and over group, these re- 
gressions were 12.2057 for milk and .4189 for butterfat. 
All of these regression coefficients were significantly dif- 
ferent from zero at the .01 level of probability. 

Under the conditions of this study, it was found that as 
the number of days open increased, milk and butterfat pro- 
duction also increased. This production increase was the 
least in records from two-year-old cows, somewhat larger 
in three- and four-year-olds and the largest in older cows. 
From the regression values obtained, factors were de- 
veloped to correct production records for the effect of 
gestation. Microfilm $2.00; Xerox $5.00. 99 pages. 





four seasonal 10-day periods when observations were made 
at all even hours. Time of ovulation was determined by 
rectal palpation at 6-hour intervals from time of breeding 
until ovulation had occurred. Production used was 4% 
FCM produced during the first 120 days of each lactation. 
Thyroidal activity was estimated in terms of blood serum 
protein-bound iodine values. Fertility was measured by 
per cent diagnosed pregnancies to first and second serv- 
ices. Incidence of anestrus was determined by the differ- 
ence between theoretical expected and observed estrual 
periods. 

Results were as follow: 

1. Average duration of estrus was 11.9 hours. Non- 
standing estrus was observed in 10.1% of 1,460 estrual 
periods. Heifers had significantly longer estrual periods 
than cows. Estrus after conception was exhibited by 14.4% 
of the animals and involved 3.4% of the estrual periods. 
Average time to first postpartum estrus for 169 cows was 
38.4 days. 

2. Modal length of the estrual cycles was 21 days for 
cows and 20 days for heifers. The range of 16-24 days in- 
cluded 69.3% of the cycles. | 

3. Average time of ovulation was 12.4 hours after the 
end of estrus and increased with age. 

4. Level of milk production was significantly corre- 
lated (r = 0.18) with time to first postpartum estrus; ef- 
fects of age held constant. No association was found be- 
tween level of milk production and fertility. 

0. Animals bred 7 - 12 hours after the onset of estrus 
had the highest fertility (55%), whereas those bred between 
0 - 6 hours had the lowest (20%). Age was significantly 
correlated (r = 0.26) with fertility; effects of milk produc- 
tion held constant. 

6. Anestrus occurred in 33.4% of the animals, with 
10.6% of the expected estrual periods being missed. It was 
calculated that anestrus would have increased 19.9% with 
only twice daily observations and 10% with only three- 
times-a-day observations. 

7. Monthly PBI levels of 26 randonily selected cows 
decreased from 8.8 mcg. % inApril to3.8 mcg. %in August, 
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following an inverse relationship with environmental tem- 
peratures and humidity. , 
Microfilm $2.00; Xerox $4.60. 87 pages. 


A STUDY OF SOME EFFECTS OF SELECTION 
ON ECONOMICALLY IMPORTANT TRAITS 
IN SWINE UNDER FULL 
VERSUS LIMITED FEEDING 


(L. C. Card No. Mic 59-1663) 


Joseph James Lucas, Ph.D. 
State College of Washington, 1959 


Data for this study were taken from the first six gen- 
erations of swine from Project 807, Washington Agricul- 
tural Experiment Station. This project was designed to de- 
termine the relative amounts of progress that could be 
made in selecting for prolificacy and growth in a meat ani- 
mal breeding program under conditions of full versus lim- 
ited feeding. 

The purpose of this study was to determine the effect 
of nutritive level on characters in a selection index and the 
effect of plane of nutrition on progress in selection based 
on six generations. 

A foundation stock possessing a large reservoir of ge- 
netic variability was created by crossing five distantly re- 
lated Danish Landrace boars with five relatively unrelated 
groups of Chester White sows. There were 72 litters with 
391 pigs in the full-fed line and 78 litters with 458 pigs in 
the limited-fed line. The limited-fed line received 70 per 
cent as much feed as the full-fed line animals ate at com- 
parable weights. 

No significant difference was found between planes of 
nutrition for mean number of pigs born alive per litter or 
mean number of pigs weaned per litter. A highly signifi- 
cant difference in favor of high-plane pigs was found for 
average daily gain and mean selection index. These dif- 
ferences were attributed primarily to the level of nutrition. 

Based on selection differentials and heritabilities for 
the respective traits, some progress from selection was 
expected in both planes. However, response to selection 
in high plane for number weaned and average daily gain was 
negative while that of number born was nearly as much as 
expected. Although very small for number born and num- 
ber weaned, response in low plane was positive for the 
three traits in the index. Response for average daily gain 
was as great as was expected, 

Effective selection for number born, number weaned, 
and prolificacy was reduced in high plane, probably due to 
the fact that automatic selection was greater than deliber- 
ate selection for these traits. For these traits in low plane, 
effective selection was considerably greater due toa greater 
deliberate selection. 

The fuller expression of average daily gain in high plane 
was to be expected because the higher level of nutrition 
would leave large amounts of nutrients over and above 
maintenance requirements available for gains. 

The index (Index equals Number Born plus Twice Num- 
ber Weaned plus Thirty-five Times Average Daily Gain) 
was designed to place equal emphasis on prolificacy (Num- 
ber Born plus Twice Number Weaned) and average daily 
gain in both planes. The emphasis was approximately equal 





for prolificacy and average daily gain in high plane. In 
low plane, however, the index placed more emphasis on 
prolificacy than on rate of gain. This can partially be ex- 
plained by the difference in the degree of correlation be- 
tween traits in the two planes. The negative correlations 
in high plane between number born and average daily gain, 
and number weaned and average daily gain were larger 
than were the comparable correlations in low plane. This 
resulted in larger selection differentials for number born 
and number weaned in low plane. 

Results indicate that selection was more effective in 
low plane for litter characteristics (number born, number 
weaned, and prolificacy), whereas in high plane selection 
was more effective for average daily gain. Results further 
emphasize the necessity of securing adequate information 
on direction and magnitude of phenotypic and genetic cor- 
relations between traits under the actual environment in 
which selection is to proceed before selection indexes can 
be applied successfully. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


THE MAGNESIUM REQUIREMENTS OF PIGS 
(L. C. Card No. Mic 58-3177) 


Robert Harry Mayo, Ph.D. 
Purdue University, 1958 


Major Professor: M. P. Plumlee 


Magnesium has been shown to be essential in the diets 
of many animals and has been assumed to be essential in 
the diets of swine. Studies have not been reportedon either 
the deficiency symptoms or the quantitative requirement of 
magnesium for swine. | 

Three experiments using a total of 96 pigs, 6 pigs per 
treatment, were conducted to: determine if magnesium is 
required in the rations of swine weaned at either three or 
nine weeks of age; characterize the magnesium deficiency 
symptoms in swine; determine the quantitative magnesium 
requirement of pigs weaned at either three or nine weeks 
of age. The following criteria were used in these studies: 
daily gain, daily feed consumption, feed conversion, serum 
magnesium levels, mortality, and visual observations of 
the animals. 

Semipurified rations were fed throughout this investiga- 
tion. These rations were composed of blood fibrin or iso- 
lated soybean protein as the source of protein, corn dex- 
trose and corn starch as the sources of carbohydrate, corn 
oil for fat, either liver extract or liver meal as the source 
of unidentified growth factors, pure sources of vitamins, 
U. S. P. grade minerals and magnesium carbonate was 
used to provide all supplementary magnesium. 

The first experiment was conducted with three week old 
Duroc pigs. Two basal rations differing only in the source 
of protein, beef blood fibrin or isolated soybean protein 
(Drackett C-1 Assay Protein) were supplemented with none 
or 343 p.p.m. of magnesium. The magnesium content of 
the basal rations was 35 and 70 p.p.m. for the fibrin and 
Drackett rations, respectively. After 21 days the pigs fed 
the basal rations were fed 343 p.p.m. of added magnesium 
for 14 days and then switched back to the original basal 
rations for 28 days. Thus the experiment consisted of three 
phases: depletion, repletion and depletion. 
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Pigs fed the low magnesium rations had lower serum 
magnesium levels after two weeks on experiment and de- 
veloped symptoms of magnesium deficiency starting on the 
seventeenth day. Magnesium deficiency symptoms were 
characterized by weak front pasterns, sickled hocks, a con- 
cave bowing back of the front legs due to extreme pastern 
weakness, knock knees, hocks together, muscular twitch- 

_ ing, arched backs, reluctance to stand and a continual shift- 
ing of the feet while standing followed by tetany and death. 
In addition rate of growth was retarded, feed consumption 
reduced, feed conversion less efficient and the serum mag- 
nesium level was lowered. Half of the pigs fed the mag- 
nesium deficient rations died during the first depletion pe- 
riod. 

When the deficient pigs were placed on magnesium sup- 
plemented rations, all symptoms of magnesium deficiency 
had disappeared after four days. Serum magnesium levels 
and gains were returned to normal during the repletion pe- 
riod. 

In the final depletion period, pigs fed the basal rations 
again developed the typical magnesium deficiency symp- 
toms. Growth rate and serum magnesium levels were also 
reduced, but no deaths occurred. . 

Three week old Duroc boar pigs were fed for 42 days in 
experiment II. Using a Drackett basal ration, the following 
dietary levels of magnesium were tested: 170 (basal), 136, 
212, 268, 334 and 400 p.p.m. of magnesium. Typical mag- 
nesium deficiency symptoms appeared in the group fed 70 
p.p.m. of magnesium on the thirteenth day of the experi- 
ment and the serum magnesium level was lower when ana- 
lyzed on the fourteenth day. Throughout the experiment, 
it was possible to group the responses of the various treat- 
ments into three groups by level of dietary magnesium. 
They were: 70 and 136 p.p.m. of magnesium, definitely de- 
ficient; 202 and 268 p.p.m., suboptimum; and 334 and 400 
p.p.m., near the level required for normal growth, feed 
consumption and feed conversion... Pigs fed 334 p.p.m. or 
less of magnesium had typical magnesium deficiency symp- 
toms. Deaths which occurred were: five fed 70 p.p.m., 
two fed 136 p.p.m. and one each fed 202 and 334 p.p.m. of 
magnesium. 

In experiment III nine week old Yorkshire barrows and 
gilts were fed for 42 days. A Drackett basal ration con- 
taining sixteen percent protein and 65 p.p.m. of magnesium 
was used. The following dietary levels of magnesium were 
tested: 65, 153, 214, 329, 417 and 505 p.p.m. of magne- 
sium. On the ninth day of the experiment the pigs fed the 
basal ration showed the first deficiency symptoms, but the 
serum magnesium level was not lowered until the twenty- 
eighth day. No deaths occurred during this experiment, 
but pigs fed 417 p.p.m. or less of magnesium showed de- 
ficiency symptoms. In general, the appearance and mag- 
nitude of the deficiency symptoms varied indirectly with 
the level of dietary magnesium. Growth was not improved 
when the dietary magnesium was increased above 241 parts 
per million. Feed consumption was maximum in the 241 
p.p.m. of magnesium group and feed efficiency was im- 
proved by the addition of magnesium up to 417 parts per 
million. 

At the termination of the experiment all of the pigs fed 
65 and 329 p.p.m. of magnesium were sacrificed. The right 
femoral condyle was analyzed to determine the percent ash, 
percent calcium, percent phosphorus and the percent mag- 
nesium. The lower level of dietary magnesium resulted in 
lowered bone ash, bone calcium, bone phosphorus and bone 





magnesium, however, when expressed as percent of the 


bone ash the elemental composition was not significantly 
different. 


In summary these data indicated: 


1. Magnesium was required in the rations of swine 
weaned at either three or nine weeks of age. 


2. A deficiency of magnesium in swine resulted in a 
specific syndrome which was terminated by death. 


3. The amount of dietary magnesium required to pre- 
vent the appearance of deficiency symptoms was 
greater than the amount necessary for normal 
growth, feed consumption and feed conversion. 


4. The magnesium requirement of the pig was between 
400 and 500 p.p.m. of the total ration. 
Microfilm $2.00; Xerox $5.20. 102 pages. 


THE RESPONSE OF DIFFERENT STRAINS 
OF MICE TO ADMINISTERED TESTOSTERONE 
AND STILBESTROL 


(L. C. Card No. Mic 59-1714) 


Earl Elmer Ray, Ph.D. 
Oregon State College, 1959 


Major Professor: Ralph Bogart 


The differences in response of the sex strains of mice 
used to administered testosterone and stilbestrol are based 
on 741 offspring from 129 testosterone-treated females and 
1025 offspring from 166 stilbestrol-treated females, re- 
spectively. The treated females were injected every third 
day beginning at 21 days of age and continuing for 14 or 21 
days of treatment. The treatments used in the testosterone 
study were testosterone and saline and the treatments for 
the stilbestrol study were stilbestrol, saline and oil (cot- 
tonseed). 

Females which were injected with 1 mg. of aqueous sus- 
pended micropellets of testosterone and those receiving 
.0035 micrograms of diethyl-stilbestrol per gram of body 
weight per week did not show an increase in rate of gain 
when compared with the control females. The females in 
the testosterone study obtained their maximum rate of 
growth at approximately 35 days of age; whereas the fe- 
males in the stilbestrol study grew at a uniform rate from 
21-42 days of age. 

Testosterone or stilbestrol administration to females 
had no significant effect on the per cent of females bred 
that littered, number of offspring born in each litter, or 
percentage of young surviving to 12 days of age. 

Analyzing the data within strains relative to the effect 
of testosterone and stilbestrol on the birth weight of off- 
spring from treated females showed significant differences 
between sexes, as well as strains x treatment interactions 
and sex x treatment interactions and among strains. Male 
offspring were heavier at birth than female offspring. Sim- 
ilar results were obtained with testosterone and stilbestrol 
for 12-day weight of the offspring in which there were dif- 
ferences between sexes, and there was a strain x treatment 
interaction and differences among strains. However, fe- 
males which were treated with stilbestrol for 14 days 
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produced offspring that were significantly heavier at 12 
days of age than the offspring from females treated with 
oil for 14 days. The 21-day weight of the offspring from 
treated females in-both studies showed similar results to 
those given for the 12-day weight; however there was a 
significant difference in the 21-day weight of the offspring 
due to length of the injected period. 


Some strains of mice which had small body size showed | 


a positive correlation between the 45-day weight of the 
mother and survival of the young; however, some strains 
which had large body size did not show the positive rela- 
tionship between the 45-day weight of the mother and the 
survival of the young from birth to 12 days of age. 

A strain difference was found in the response of mice 
to administered testosterone and stilbestrol. Not only was 
there a strain difference in the over-all response to these 
hormones, but there was a marked difference in the man- 
ner in which the individual traits responded to the adminis- 
tered hormones. Thus some traits showed a favorable re- 
sponse while others showed a detrimental response to the 
hormones. If it were deemed necessary to consider the 
over-all response to the hormones, one would need to con- 
struct some index method for combining all traits into an 
over-all merit value. 

Microfilm $2.00; ». rox $6.60. 140 pages. 


THE PHYSIOLOGICAL RESPONSE OF 
GROWING-FATTENING SWINE TO 
DIFFERENT HOUSING ENVIRONMENTS 


(L. C. Card No. Mic 59-1339) 


Spaulding M. Ruffin, Ph.D. 
Michigan State University, 1956 


Supervisor: J. A. Hoefer 


The physiological response of erowtiidatenion swine 
to different housing environments was studied in a series 
of seven trials conducted alternately in winter and sum- 
mer. The first trial was conducted in the winter of 1952- 
1953, and the final trial in the winter of 1955-1956. 

The housing environments were varied throughout the 
study. In the first trial, the performance of growing-fat- 
tening swine in different wings of a central swine barn was 
compared. In the succeeding trials, the performance of the 
swine in a conventional type of growing-fattening house was 
compared with that of swine confined to from one to four 
experimental test houses. The test houses used in the vari- 
ous trials included a house with double-pane windows and 
a southern exposure; a house with double-pane windows, 
and an eastern exposure; a house with one-half as much 
double-pane window area as the other test house; a house 
with single-pane windows; a house with no windows; an 
air-conditioned house; and a heated house. 

The hogs were placed on trial at weights ranging from 
an average of 23.5 to 100 pounds, and removed at an aver- 
age weight of 200 pounds. In the different trials, 6 to 10 
animals were placed in each lot. The hogs were self-fed 
identical rations, and water was supplied ad libitum. The | 
hogs were weighed at two-week intervals. 

An automatic potentiometer was used to record hourly 
wet and dry bulb temperatures in the houses. Ventilation 
records were obtained by the use of operational recorders. 





Random determinations were made of rectal tempera- 
ture, respiration rate, and pulse rate in the summer of 
1954; and of rectal temperature and respiration rate in the 
summer of 1955. 

Data obtained from the study indicated that improved | 
housing environments are conducive to higher rates of gain 
and better feed efficiencies. The use of supplemental tem- 
perature controls did not significantly affect the perform- 
ance of the swine, but shade and moisture did. Increases 
in the ambient temperature were accompanied by increases 
in rectal temperature and respiration rate and decreases 
in pulse rate with varying zones of thermal neutrality for 
each response. Microfilm $2.00; Xerox$5.60, 115 pages. 


THE ADENOSINETRIPHOSPHATASE ACTIVITY 
OF BOVINE SPERMATOZOA 


(L. C. Card No. Mic 59-1604) 


Donald Fenton Weseli, Ph.D. 
The Ohio State University, 1958 


The reaction involving the enzymatic hydrolysis of 
adenosinetriphosphate has been established as the primary 
source of energy for spermatozoan motility as well as for 
muscular contraction. This experiment was undertaken to 
investigate some of the characteristics of the adenosine- 
triphosphatase reaction in bovine spermatozoa. Split ejac- 
ulates of bovine semen were diluted and stored at either 
5° C. or 37° C. Periodic examinations were conducted to 
determine the percentage of motile spermatozoa, the rate 
of progressive motility, and adenosinetriphosphatase ac- 
tivity. 

Normally the adenosinetriphosphatase activity of sper- 
matozoa decreased during storage along with the normal 
decline in microscopic activity. Several ejaculates of 
semen did not exhibit a significant decrease in adenosine- 
triphosphatase activity, but most exhibited a decline to 
less than half the original value before the spermatozoa 
became immotile. In all instances the adenosinetriphos- 
phatase activity of spermatozoa appeared to decline more 


rapidly after motility had ceased than while the sperma- 


tozoa were active. 

Variations in the pH of the diluter within the range of 
pH 6.0 to 7.4 were tested for the effects upon percentage 
of living spermatozoa, rate of progressive motility, and 
adenosinetriphosphatase activity of bovine spermatozoa. 
No conclusive differences were observed when the sper- 
matozoa were suspended in Ringers-bicarbonate or Ring- 
ers-veronal solution. In egg yolk-sodium citrate diluter 
there was a significant decline in microscopic quality and 
adenosinetriphosphatase activity with each lower pH dec- 
rement. This effect was observed throughout the storage 
period and at storage temperatures of 5° C. and 37° C, | 

The addition of CaClz to semen resulted in an increase 
in the adenosinetriphosphatase activity but did not signifi- 
cantly affect motility. The addition of the calcium chelat- 
ing compound, ethelenediaminetetraacetic acid, resulted 
in a significant initial decrease in microscopic quality, but 
within two days of storage at 5° C. the effect had disap- 
peared because of a slower rate of decline in microscopic 
quality. Microfilm $2.00; Xerox $5.40. 107 pages. 
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EFFECTS OF SOIL MANAGEMENT PRACTICES 
IN A FOREST TREE NURSERY ON 
SOIL PROPERTIES AND ON 
LOBLOLLY PINE SEEDLINGS 


 (L. C. Card No. Mic 59-1334) 


Jack T. May, Ph.D. 
Michigan State University, 1957 
Supervisor: T. D. Stevens 

The effects of various soil treatments on germination 
of loblolly pine seed, development of seedlings, survival of 
out-planted seedlings, chemical content of seedlings, and 
soil characteristics were investigated during a three-year 
period. Treatments included different combinations of 
green manure crop and seedling rotations, methyl bromide 
applications, three levels of sawdust applications, and three 
levels of phosphorus and potassium applications. 

Soil samples were analyzed to ascertain the effects of 
treatments on soil reaction, organic matter content, cation 
exchange capacity, available phosphorus, available potas- 
sium, exchangeable calcium and exchangeable magnesium. 
Seedling characteristics were evaluated by physical meas- 
urements and chemical analyses, 

Methyl bromide treatments did not affect germination 
of seed or development of seedlings. 

Sawdust applications reduced seedling shoot/root ratios, 
lowered the soil acidity, and increased the organic matter 
content and the cation exchange capacity of the soil. The 
soil organic matter content was reduced when sawdust and 
green manure crops were omitted. A green manure crop 
in a rotation increased the percentage of plantable seed- 
lings and the survival of out-planted stock. 

The original level of available phosphorus was not main- 
tained by the heaviest application of phosphorus, 450 pounds 
of P2QOs per acre. In an annual seedling rotation, 160 pounds 
of K2O per acre maintained the level of available potas- 
sium at about 70 ppm of K. 

Applications of mineral fertilizers immediately prior 
to sowing of seed did not affect germination of seed or mor- 
tality of seedlings. When phosphorus and potassium appli- 
cations were omitted, the percentage of plantable seedlings 
was reduced. There was a direct relationship between the 
phosphorus and potassium content of the plant foliage and 
of the soil. Loblolly pine seedlings made a heavy drain on 
soil calcium and magnesium. 

Microfilm $2.95; Xerox $10.20. 228 pages. 


THE DISTRIBUTION AND GROWTH OF FISH 
IN THE RED CEDAR RIVER DRAINAGE IN 
RELATION TO HABITAT AND VOLUME OF FLOW 


(L. C. Card No. Mic 58-5311) 


_ William Robert Meehan, Ph.D. 
Michigan State University, 1958 


Supervisor: E, W. Roelofs 


Fish populations were sampled throughout the drainage 
system of the Red Cedar River in the central portion of 





Michigan’s Lower Peninsula. Sampling was done primarily 
with an A.C. shocker and a drag seine. The A.C. shocking 
unit was the most effective gear in obtaining numbers of 
individuals and variety of species. 

Over half of the total population of the system in num- 
bers are minnows. Of these, the northern common shiner, 
bluntnose minnow, and northern creek chub are the most 
numerous. The most important game fish is the northern 
pike, while the smallmouth bass and the rock bass are 
angled for to a lesser extent. The greatest diversity of 
species was found. in the larger section of the river. 

Data are presented for some of the more common spe- 
cies concerning length-weight relationships, body-scale 
length relationships, coefficient of condition, and age and 
growth. For the most part, growth is as good or better 
than it is in other midwestern streams. : 

Differences in growth increment in white suckers and 
rock bass above and below a source of domestic pollution 
are not significant, but the differences are greater in the 
white sucker which is a bottom feeder. 

Differences in the average total length of northern com- 
mon shiners throughout the drainage were found, but could 
not be correlated with: (1) volume of flow; (2) date of col- 
lection; (3) habitat; or (4) gear used to make collections. 

Microfilm $2.00; Xerox $6.60. 136 pages. 


REPRODUCTION, PRODUCTIVITY AND HARVESTS 
OF NEWFOUNDLAND MOOSE 


(L. C. Card No. Mic 59-1178) 


Douglas Humphreys Pimlott, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Joseph J. Hickey 


A moose-research program was conducted in Newfound- 
land from 1950 to 1956. Conclusions are based on 13,000 
field observations of moose, on hunter-kill returns for a 
13-year period, and on 2,017 mandibles and 561 uteri from 
hunters’ kills. 

Thirty-seven percent of the 107 yearlings collected were 
pregnant. Corpora lutea in the ovaries of nonpregnant ani- 
mals suggested that 60 per cent of all female yearlings 
came into breeding condition. | 

The average twinning rate for Newfoundland moose was 
15 per cent when based on field observations and 12 per 
cent when based on uteri. A high moose-density section of 
the Central District had a twinning rate of less than 5 per 
cent, while in the Eastern District the average was 30 per 
cent. One pregnant yearling in 32 was carrying twins; two 
others had ovulated two follicles each. 

Three hundred and forty-seven pairs of ovaries were 
collected from yearling-and-older cows; 224 pairs were 
from pregnant cows and contained 275 functional corpora 
lutea. The average occurrence of two corpora lutea was 


~ almost twice as high as the occurrence of twins in utero. 





The adult pregnancy rate was 76 per cent when com- 
puted for the entire collection of uteri and 81 per cent with 
November data excluded. The pregnancy rate for yearlings 
and older animals was 66 per cent and, with the November 
data excluded, 73 per cent. The animals collected in the 
Eastern District had a significantly higher pregnancy rate 
than the animals collected from the remainder of the island. 
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Gross productivity of Newfoundland moose, based on 
fetal occurrence, was between 23 and 32 per cent. Net pro- 
ductivity, based on the percentage of calves in the fall pop- 
ulation, was between 20 and 25 per cent, 

The moose kills in Newfoundland, Sweden and Norway 
have increased steadily. In 1957, the area yields were one 
moose per 5, 4, and 6 square miles, respectively. Swedish 
data, combined both from these surveys and from the kills, 
show that annual yields of 25 per cent of the fall population 
are common over large areas. These yields are as high as 
those for most heavily hunted deer populations in the United 
States. The Newfoundland collections of moose mandibles 
showed that 40 per cent of the animals in the kill were 
calves and yearlings, and that animals approximately 5 
years of age or older comprised 23 per cent of the kill. 

In Newfoundland, Sweden and Norway, more male moose 
are killed by hunters than are female moose. Newfoundland 
fetal and observational data also show a preponderance of 
males, but to a less marked degree than the kill data. Sex 
ratios of animals in the kill are not representative of the 
sex ratios of the population, and a reasonable doubt exists 
that the sex ratio of the population actually departs from 
20:50. 

Newfoundland’s success in obtaining high moose har- 
vests is a reflection of the progress that has been made in 
obtaining control of the kill. The control is based on flexi- 
ble legislation; a detailed knowledge of moose productivity, 
range conditions and annual kills; and on the cooperation 
of two pulp and paper companies that encourage hunting on 
their holdings. Microfilm$2.00; Xerox $6.20. 130 pages. 


AGRICULTURE, PLANT CULTURE 
STUDIES ON THE OCCURRENCE, MEASUREMENT, 
AND CONTROL OF BITTERNESS IN CARROTS 
(L. C. Card No. Mic 59-1320) 


Paul Mack Bessey, Ph.D. 
Michigan State University, 1957 


Supervisor: Robert L. Carolus 


Bitterness has recently become a serious problem for 
processors of stored carrots and has also been found in 
carrots on the fresh market. A series of studies was con- 
ducted to determine the factors involved in its occurrence 
and measures usable for its control. . 

Organoleptic, fluorescence and spectrophotometric rat- 
ings were used for bitterness evaluation. The first was 
based upon taste panel recognition of five intensities of 
bitterness ranging from 1- non-bitter to 5- exceedingly 
bitter. A yellowish-green fluorescence in tiny spots in 
phloem tissues of bitter roots exposed to short wave ultra 
violet light was found and was correlated significantly at 
.05 (r = 0.645) with bitterness by taste test. This phenome- 
non was adopted as a rapid bitterness evaluation technique 
using a 1-5, non-fluorescent to highly fluorescent, rating 
scale. Spectrophotometric evaluations were based upon 
energy absorbency of petroleum ether extracts of carrots 
at 240, 265 and 290 mu. 





Early maturing varieties Nantes and Touchon harvested 
at the same chronological age as later maturing Danvers 
and Imperator became more bitter in cold storage. Most 
strains of the intermediate maturing Red Core Chantenay 
variety were similar in bitterness response to Nantes and 
Touchon. A progeny test of bitter and non-bitter selec- 
tions from Red Core Chantenay resulted in non-significant 
differences in bitterness; however, the growing season 
may have reduced their susceptibility to bitterness. Short 
type Chantenay and Chanticler, seeded May 27 became 
more bitter in storage than when seeded July 6. Early 
Chanticler was apparently more mature than early Chan- 
tenay in that more flower stalks were formed. It also be- 
came more bitter further substantiating the interpretation 
that maturity enhances bitterness. Late sown Chanticler 
appeared less mature in shape than Chantenay at harvest 
and became much less bitter during storage. In a com- 
parison of long and short Chantenay strains from a single 
planting, bitterness differences did not correlate withtypes. 

Carrots from mineral soils were higher in soluble 
solids than carrots from muck soils, yet evidenced no dif- 
ferences in bitterness that could be ascribed to soil type. 

Applications of copper and manganese to field plots of 
carrots deficient in these two elements did not significantly 
affect bitterness. Deficiencies of copper and manganese 
did not induce bitterness. Mineral analyses of bitter car- 
rots from an acid muck showed a higher content of iron 
but less manganese than non-bitter carrots from an al- 
kaline muck. 

Although not compared directly in the same study, early 
harvests resulted in more bitterness than late harvests. 

The cool growing season of 1956 was more influential 
in reducing bitterness susceptibility than any varietal, field 
or storage treatment. 

Injuries to roots during harvest and handling increased 
losses due to disease (Sclerotinia species), but did not in- 
crease the incidence of bitterness in storage. Conversely, 
injuries appeared to speed depletion of bitterness when 
present. 

Bitterness was three to five times as intense in car- 
rots stored at 40° F as in carrots at 32° F. Carrots stored 
in the presence of apple emanations developed bitterness 
within six weeks while similar carrots stored in atmos- 
pheres free from fruit emanations remained non-bitter. 
Immature carrots and carrots stored for three months 
treated with apple emanations and ethylene were not in- 
duced to become bitter. Controlled atmosphere treatments 
with reduced oxygen (3 and 7 percent) and accumulated car- 
bon dioxide (10 and 5 percent) retained their typical carrot 
flavor and developed no bitterness. Carrots stored under 
anaerobic conditions developed no bitterness, but a fer- 
mented flavor and aroma. 

Bitterness appeared to increase to a peak during cold 
storage followed by a prolonged depreciation aided by ven- 
tilation and root injuries. 

In summary, bitterness susceptibility appeared related 
to early maturity and a warm growing season. The pres- 
ence of ethylene, or a similar substance in the storage at- 
mosphere facilitated the development of bitterness in stor- 
age. Fluorescence of bitter roots under ultra violet light 
was found and related to bitterness as a rapid evaluation 
technique. Microfilm $2.00; Xerox $5.60. 112 pages. 
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GROWTH AND CERTAIN ASPECTS OF THE 
CHEMICAL COMPOSITION OF THE ONION 
AS INFLUENCED BY NUTRITION 


(L. C. Card No. Mic 59-1326) 


John D. Downes, Ph.D. 
Michigan State University, 1955 


Supervisor: R, L. Carolus 


Using a light sandy soil as culture media, a replicated 
experiment was conducted during two seasons to determine 
the influence of three levels each of nitrogen, phosphorus, 
potassium, sulfur, magnesium, copper, manganese and zinc 
on foliage and bulb development of two varieties of onions. 
One variety, Downing Yellow Globe, was grown from seed 
to mature bulbs, the other, Ebenezer, was grown from seed 
to “set” size bulb. 

Samples of the mature bulbs were subsequently grown 
for seed production, and samples of the “set” variety were 
subsequently allowed to develop mature bulbs. Samples of 
the foliage and bulbs of both crops and both varieties were 
also analyzed for their contents of total nitrogen, phospho- 
rus, potassium, magnesium, copper, manganese, calcium, 
iron, boron and sodium. A procedure for evaluating spe- 


cific cation interferences in flame photometric determina- 


tions was developed, and utilized in the analyses. 

Growth and chemical composition were found to be as- 
sociated and related to nutrient treatment in interpreting 
plant behavior. Where limiting, nitrogen application re- 
sulted in significant increases in both foliage and bulb 
growth, with the increase in the foliage growth showing the 
greater magnitude. Nitrogen application at the high level 
as compared to the low, resulted in a four- or five-fold in- 
crease in the manganese concentration in the foliage and 
more than doubled the concentration in the bulbs. This 
concentration of manganese was presumed to be toxic and 
to be associated with lower bulb yields than were found 
with some other treatments. Neither high levels of sulfur 
nor manganese had a significant influence on plant compo- 
sition. 

Phosphorus, at high as compared with low levels of ap- 
plication, was the only nutrient that significantly increased 
bulb growth and earlier maturity while at the same time 
resulting in a decrease in foliage growth. Application of 
phosphorus resulted in a two- to three-fold increase in the 
phosphorus concentration in the bulb, but had no effect on 
the phosphorus content of the leaf. The phosphorus con- 
centration in onion bulbs was much higher than inthe leaves, 
in contrast to the other nutrients which were found to be 
either approximately equally concentrated in the tissues 
or greater in the leaves. : | 

Potassium increased both leaf growth and bulb yields, 
and tended to counteract the detrimental effect of high ni- 
trogen application probably by depressing manganese and 
increasing iron absorption and utilization. Potassium ap- 
plication also resulted in a significant reduction in the 
magnesium content in the plant, while the application of 
magnesium was without significant effect on magnesium 
concentration in the tissue. 

The other nutrients produced less clearly defined re- 
sponses in both growth and composition. Zinc reduced 
growth in both seasons, while the effect of copper on yield 
was erratic and without significant effect on the copper 
concentration of the tissue. A seasonal difference in growth 





response and composition was observed between the two 
varieties and is discussed. 


Microfilm $2.00; Xerox $5.80. 117 pages. 


THE AVAILABILITY OF NATIVE AND 
RADIOACTIVE FERTILIZER PHOSPHORUS 
TO OATS ON LAKE CHARLES CLAY 


(L. C. Card No. Mic 59-1533) 


Laron Eldon Golden, Ph.D. 
Louisiana State University, 1959 


Supervisor: Dr. M. B. Sturgis 


A study of the availability of native and radioactive fer- 
tilizer phosphorus was conducted in 1956 and 1957 at the 
University of Houston using Lake Charles clay in pots 
planted to oats. The yields at 4 harvest periods from rep- 
licated pots, treated with 12-12-12 and 12-0-12 fertilizers, 
each banded and each mixed with the soil, were studied in 
relation to absorption of phosphorus. Phosphorus fixation, 
as related to time of fertilizer contact with the soil, was 
determined. The relationships of phosphorus’ obtained 
from the soil by different extractants to phosphorus ab- 
sorbed by plants and to Fried and Dean A-values were ob- 
served, 

The greater yield of oats at all harvests from each 12- 
12-12 treatment, as compared to the yield from the re- 
spective 12-0-12 treatment, was highly significant. Yield 
of oats from the 12-12-12 banded treatment at each of the 
forage harvests was significantly higher than that from the 
12-12-12-mixed treatment. No significant difference oc- 
curred between grain yields from the 12-12-12-banded and 
the 12-12-12-mixed treatments. Neither forage or grain 
yields from the 12-0-12-banded and the 12-0-12-mixed 
treatments were significantly different at any harvest. 

The phosphorus content of plants treated with phospho- 
rus was higher throughout the experiment than the phos- 
phorus content of plants not treated with phosphorus. Until 


ceiving the 12-12-12-banded treatment was higher than 
that of plants receiving the 12-12-12-mixed treatment. 
Following this period, no appreciable differences occurred 
in phosphorus content of plants from the two treatments. 

During the period of observation, more fertilizer phos- 
phorus was absorbed by plants in the 12-12-12-banded 
treatment than was absorbed by plants in the 12-12-12- 
mixed treatment.. More soil phosphorus, however was ab- 
sorbed by oats in the 12-12-12-mixed treatment. Fried 
and Dean A-values from the 12-12-12 treatments were 
higher than the actual amounts of phosphorus absorbed by 
plants from the 12-0-12 treatments. 

Only a slight tendency toward additional phosphorus 


_ fixation occurred after 4 weeks following mixing fertilizer 


with the soil. 

Phosphorus extracted from the soil by use of the 0.1 
N HCl + 0.03 N NH,F solution more nearly characterized 
the phosphorus available to plants than that extracted by 
either of the other extractants. Phosphorus values ob- 
tained by using the 0.1 N HCl + 0.03 N NH,F solution com- 
pared favorably with Fried and Dean A-values. | 

Phosphorus movement from the fertilizer band during 
the period of observation was negligible. 

Microfilm $2.00; Xerox $4.60. 87 pages. 
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POLYIONIC COUNTER DIFFUSION OF CATIONS 
THROUGH A THIN CLAY MEMBRANE 


(L. C. Card No. Mic 59-1660) 
George G. S. Holmgren, Ph.D. 
State College of Washington, 1959 


A thin clay membrane was prepared by extracting the 
liquid from a clay suspension through a Millipore filter 


with uniform pore diameter of 0.1 yw. The residue remain-— 


ing on the filter was covered by a second Millipore filter 
and the resulting sandwich was placed between solutions of 
identical anion composition and concentration but contain- 
equi-normal amounts of Cat* and K* on one side and 
H™ on the other side. The Cat*+, K* solution had a vol- 
ume of 600 ml. and was assumed to remain constant 
through the course of the experiment. The H* solution 
was 30 ml. in volume and was frequently replaced to main- 
tain an approximately constant concentration. The course 
of the counter diffusion of the cations was followed by anal- 
ysis of the removed HCI solution for Ca++ and K*. Dif- 
fusion was continued until a steady state was reached. The 
experiment was repeated at Cl~ concentrations of 0.1, 0.01, 
0.001, and 0.0001 N. The results were expressed in terms 
of a permeability coefficient which was the calculated rate 
of diffusion or flux divided by the concentration, This al- 
lowed the membrane to be characterized in terms of a con- 
centration independent permeability function at the various 
concentrations. 
| The results indicated (1) that the presence of the clay 
film increased the flux, (2) that the permeability of the 
membrane increased at lower concentrations, and (3) that 
at the lower concentrations the permeability of the mem- 
brane for Catt increased relative to the membrane per- 
meability for K*. These results were explained by as- 
suming that the adsorbed cations in the clay film separat- 
ing the solutions contribute to the diffusion process. The 
increased flux when clay was present in the membrane was 
considered a direct manifestation of this assumption. The 
increase in permeability at lower concentrations was ex- 
plained in terms of the relative flux of surface and inter- 
micellar diffusion. The adsorbed ions were assumed to 


remain constant in concentration regardless of the external | 


solution concentration. It then followed that the flux of 
these adsorbed ions was also nearly independent of con- 
centration. As the concentration of the ambient solution 
decreased the contribution of the surface flux to the total 
flux became proportionally greater causing the permeabil- 
ity of the membrane to apparently increase at the lower 
concentrations. The relative increase of membrane per- 
meability for Ca*+* relative to the membrane permeability 
for Kt was explained in terms of the relatively greater 
adsorption of divalent cations over monovalent cations at 
the lower concentrations. This shift in the ratio of the ad- 
sorbed cations then was reflected in the relative numbers 
of the respective cations which traversed the membrane 
in a given time period. 

These results were interpreted as supporting the con- 
tention that adsorbed cations must be considered sepa- 
rately from the equilibrium solution in any study related 
to diffusion in the soil. The findings of the work were con- 
sidered relevant to plant nutrition to the extent that nutrient 
mprane is limited by rate of diffusion. 

Microfilm $2.00; Xerox $3.00. 43 pages. 





THE EFFECTS OF DIFFERENTIAL LEVELS 
OF NITROGEN, POTASSIUM AND MAGNESIUM 
ON THE GROWTH AND CHEMICAL COMPOSITION 
OF THE LYCHEE (LITCHI CHINENSIS, SONN.) 


(L. C. Card No. Mic 59-1583) 


Jasper Newton Joiner, Ph.D. 
The Ohio State University, 1958 





To study the effect of various levels of nitrogen, potas- 
sium and magnesium on the growth and composition of 
Litchi chinensis (lychee) a greenhouse, sand-cultured phase 
and field plot phase experiment was established. A 3x3x3 
factorial experiment confounded in blocks of nine treat- 
ments with four replications was utilized for each phase. 
In the greenhouse, air-layered trees were planted in poly- 
ethylene containers filled with silica sand and nutrient ele- 
ments provided in solutions made of chemically pure salts 
in de-ionized water with the following elemental concen- 
trations in parts per million: N 30, 80, 210; P 10; K 8, 
32, and 180; Ca 160 to 180; Mg 12, 24, and 54; Mn 0.5; Zn 
0.05; Fe 0.5; B 0.5; Cu 0.01; and Mo 0.001. In the field 
the variables were provided from ammonium nitrate, po- 
tassium sulfate and magnesium sulfate at the rates of 0.4, 
0.8, and 1.6 pounds of N, 0.2, 0.6, and 1.8 pounds of K, and 
0.1, 0.3, and 0.9 pounds of Mg per tree per year. Meas- 
urements of canopy and caliper growth were made, and 
leaf and fine root tissue were analyzed for content of ni- 
trogen, phosphorus, potassium, magnesium, calcium and 
sodium. 

The data showed that as the concentration of nitrogen, 
potassium and magnesium increased in the substrate, the 
percentages of those elements increased ey 
within the tissues analyzed. 

Increasing nitrogen levels in the substrate significantly 
suppressed growth rate, slightly depressed content of leaf 
potassium but very significantly reduced potassium content 
of the fibrous roots, decreased magnesium uptake, slightly 
increased absorption of phosphorus and had no effect on the 
calcium and sodium content of the tissue. 

The concentrations of potassium and magnesium in the 
fibrous roots were apparently at deficiency levels even 
when nitrogen was supplied at the low level and potassium 
and magnesium at high levels. Inasmuch as increasing ni- 
trogen inversely affected accumulation of potassium and 
magnesium, especially in the root system, at high nitrogen 
levels these elements became exceedingly deficient. Such 
deficiencies probably reduced the absorptive ability of the 
roots to the point that serious water stress resulted in the 
trees, and growth rate was sharply curtailed. At high ni- 
trogen-high potassium treatments the magnesium content 
of the fine roots was almost negligible. 

As potassium in the substrate increased, growth rate 
was significantly reduced, leaf nitrogen and phosphorus 
increased, magnesium and calcium content of the tissue 
decreased, and there was no effect on sodium accumula- 
tion. Apparently the adverse effect of potassium on mag- 





- nesium accumulation in the root system is the reason for 


this element’s depressive effect on growth rate. 

The various levels of magnesium had no effect on the 
tissue content of the other elements checked nor on the 
growth rate of the trees except in the case of low nitrogen 
treatments. At low nitrogen rates, increasing magnesium 
increased caliper growth of the trees growninsandculture, 
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Although potassium and magnesium were deficient in 
the fibrous roots, there was apparently an adequacy of 
these elements in the leaves of sand-cultured trees under 
most treatment combinations. The reasons for this phe- 
nomenon are not apparent from the data. Probably at the 
levels of the various elements provided there was a trans- 
location factor which prevented the accumulation of potas- 
sium and magnesium in the roots. 

An apparent potassium deficiency existing universally 
in the field trees minimizéd the response of the trees to 
the treatments. Microfilm $2.00; Xerox$5.80. 117 pages. 


THE MEGAGAMETOPHYTES OF THE 
LYCHEE (LITCHI CHINENSIS SONN.) 


(L. C. Card No. Mic 59-1590) 


Margaret Jean Mustard, Ph.D. 
The Ohio State University, 1958 





The purpose of this investigation was twofold: first, to 
determine whether any abnormalities in megagametophyte 
development were evident which might be associated with 
failure in fertilization, embryo abortion, or fruit drop in 
Brewster lychees; and second, to determine the course 
and degree of megagametophyte development in the three 
types of lychee flowers. The three types of flowers, which 
are borne consecutively on the same panicle, are herein 
designated as Type I, Type II and Type III on the basis of 
the chronological order of their development. Flcewers of 
Type I function only as males, Type II as females, and Type 
Ill as males. It was found that all three types of flowers 
contained anatropous ovules that differed from one another 
in degree of development. No indication of the initiation of 
megasporogenesis was observed in Type Iflowers. Mega- 
sporogenesis and megagametogenesis in Type I and Type 
Ill flowers were typical of a monosporic eight-nucleate 
embryo sac of the Polygonum type. Many of the embryo 
sacs of Type II and Type II flowers showed delayed devel- 
opment at the time of anthesis. Degeneration was observed 
in Type II flowers from the time of initiation of megasporo- 
genesis through the period of fertilization. Similar degen- 
eration was observed during megasporogenesis and mega- 
gametogenesis in Type II flowers. In addition to the de- 
generation in immature and mature embryo sacs, a rela- 
tively high incidence of degeneration of complete ovules 
was observed. Although the total percentage of degenera- 
tion in Type II flowers ranged from approximately 50 to 75 
per cent, the degeneration and retardation were insufficient 
to account for the excessive shedding of young fruit. Par- 
tial defloration of the lychee panicle markedly reduced the 
_ percentage of degeneration in Type I flowers. It is sug- 
gested.that competition for nutrients and water may be a 
factor contributing both to the retardation and degeneration 
observed in the megagametophytes of lychees. It is also 
possible that competition for nutrients and water may re- 
sult in the shedding of flowers and young fruit which are 
nondegenerate. The results of this investigation clearly 
indicate the need for further research pertaining to means 
of reducing competition between lychee flowers for nutri- 
ents and water. As a result of these observations, it is 
suggested that precautions be taken to provide, insofar as 
possible, environmental conditions conducive to fruit set. 

Microfilm $2.00; Xerox $4.80. 91 pages. 





EFFECT OF SEVERAL GROWTH REGULATORS 
ON GROWTH AND DEVELOPMENT 
OF SAINTPAULIA 


(L. C. Card No. Mic 58-5313) 


Evan Paul Roberts, Ph.D. 
Michigan State University, 1958 





Supervisor: Carrick C. Wildon 


To determine the effects of various growth regulators 
on Saintpaulia, the African violet, two cultivars were used: 
‘Star Girl Seedling’ and ‘Queen’s Cushion’. Four hundred 
and eighty plants were set up in a randomized and repli- 
cated design and grown at 65°F night temperature on two: 
benches in the Plant Science greenhouse, Michigan State 
University. | 

Treated groups received three spray applications each 
of 100 parts per million of maleic hydrazide, indoleacetic 
acid, gibberellic acid, and 25 parts per million of triiodo- 
benzoic acid at three-week intervals. Data were recorded 
and analyzed statistically for rooting response of leaf- 
petiole cuttings, lasting quality of flowers, number of flow- 
ers and peduncles, and pollen germination. Graphs were 
made from growth data determined from the measurements 
of maximum diameters of the rosettes. Observations on 
the morphological changes of the plant organs were noted. 

Rooting response of leaf-petiole cuttings in the control 
group for each cultivar were as good, and in most cases 
better, than those from the chemical treated groups for 
each cultivar. Treatments producing the rooted cuttings 
arranged in descending order for the largest number of 
cuttings rooted to the smallest were; control, maleic hy- 





-drazide, indoleacetic acid, triiodobenzoic acid, and gib- 


berellic acid. 
Pollen germination for cultivar ‘Star Girl Seedling’ in- 
dicated that chemical treatment of plants inhibited pollen 


germination. Pollen of the cultivar ‘Queen’s Cushion’ was 


not used since it is a cultivar with low pollen production. 

The number of flowers was significantly greater in the 
gibberellic acid treated groups of cultivar ‘Queen’s Cush- 
ion’ than in the untreated and chemical treated groups. The 
number of flowers was not significantly greater for gib- 
berellic acid treated plants of cultivar ‘Star Girl Seedling’ 
than those of the untreated plants. However, the gibberel- 
lic acid treated plants produced 4 significantly greater 
number of flowers than the flowers from plants treated 
with indoleacetic acid and triiodobenzoic acid. 

The number of peduncles was significantly greater for 
the gibberellic acid treated group than for all others. This 
was true for each cultivar. 

The untreated flowers of cultivar ‘Queen’s Cushion’ 
lasted significantly longer than those in any other group, 
while indoleacetic acid was most effective for making the 
flowers last longer in cultivar ‘Star Girl Seedling’. 

Formative modifications resulting from chemical treat- 
ments were apparent only in the 100 parts per million gib- 
berellic acid treated groups of each cultivar. Modifica- 
tions common to both cultivars included: changes in leaf 
shape; elongation of petioles, peduncles, and leaf blades; 
an upward movement of leaves toward the vertical axis of 
the plant. 

Modifications specific to cultivar ‘Star Girl Seedling’ 
were: changes in style position and shape; separation of 
anthers; andatendency toward greater production of peloric 
flowers. Microfilm $2.00; Xerox $4.40. 82 pages. 
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NITROGEN RESPONSE OF CORN UNDER 
VARIABLE CONDITIONS OF DRAINAGE 


(L. C. Card No. Mic 59-1969) 


Joseph Shalhevet, Ph.D. 
Cornell University, 1958 


Corn grown in poorly drained soils exhibits symptoms 
of nitrogen deficiency. Due to the activity of anaerobic 
denitrifying microorganisms and due to leaching, nitrogen 
tends to disappear very rapidly from poorly aerated soils. 
It is hypothesized that by providing nitrogen to corn plants 
in sufficient and continuous supply, the damaging effects of 
poor drainage can, at least in part, be alleviated. 

Three experiments were conducted: a greenhouse study, 
a lysimeter experiment, and a second greenhouse study. In 
the first, corn was grown in a sandy loam soil contained in 
50 gallon oil drums, in the lysimeter experiment a silt loam 
soil was used, and in the second greenhouse study corn was 
grown in silt loam soil contained in 3 gallon pots. Treat- 
ments were nitrate nitrogen, ammonium nitrogen, or no ni- 
trogen at different water table or drainage levels. 

'- The following conclusions can be drawn from the ex- 
perimental results: 1) The addition of nitrate to a continu- 
ously saturated Lima Silt Loam in lysimeters increased 
grain yields significantly. The final yields, however, were 
well below the yields of the well drained soil. 2) Except 
under conditions of continuous saturation, there was no dif- 
ference between nitrate and ammonium as sources of ni- 
trogen. 3) Under all drainage conditions, higher concen- 
trations of nitrogen in the corn stover correlated with 
higher yields. In this study the drainage condition where 
oxygen ceased to be a limiting factor and nitrogen defi- 
ciency became more important was found to be a water 
table somewhere between six and fourteen inch depth. 4) 
The oxidation reduction potentials of the soil below the 
water table correlated well with treatments and final grain 
yields. Microfilm $2.40; Xerox $8.40. 183 pages. 


STUDIES ON THE EFFECT OF FLORAL 
INITIATION AND DEVELOPMENT ON ROOTING 
OF CUTTINGS OF SYRINGA VULGARIS, 
CLONS CHARLES JOLY AND CONGO 


(L. C. Card No. Mic 59-1602) 


Preston Lee Traylor, Ph.D. 
The Ohio State University, 1958 


It was the purpose of this investigation to examine floral 
initiation and development, to study rooting of cuttings, and 
to try to determine whether there was any relationship be- 
tween these processes in the Syringa vulgaris clons Charles 
Joly and Congo. The investigation consisted of four stud- 
ies, two of which were designed to examine the effect of the 








time of taking cuttings on rooting. Cuttings for rooting 
trials and stem tips and terminal buds for sectioning were 
taken from the stock plants at intervals during the growing 
season, beginning in May and continuing into the summer. 
In the third study the effect of the removal of the terminal 
nodes from some of the cuttings, which would also result in| 
removal of floral primordia, was studied. The effect of 
length of day on rooting of cuttings and on floral initiation 
was examined in the fourth study. 

The following results were obtained: 

1. The dieback of the shoot apex, the process of floral 
initiation, and the subsequent development of the floral 
primordium were described. Floral initiation occurred in 
the terminal axillary pair of buds. The first sign of floral 
initiation was a change in shape of the cells in the upper 
region of the pith, below the apex. These cells, which had 
been somewhat flattened and irregularly arranged, became 
elongated and appeared to be in ranks or tiers. In the next 
stage of floral initiation, the shoot apex changed from flat- 
tened to dome-shaped. Stages of floral development were 
marked by initiation of secondary buds and finally by initi- 
ation of the apical meristem into a single flower primor- 
dium. 

2. Floral initiation began 29 to 35 days after anthesis 
of flowers on the stock plants. Half or fewer than half of 
the buds examined for any one sampling date contained 
floral primordia. 

3. The highest rooting, 96 to 100 per cent, was ob- 
tained with the first cuttings taken, which were physiologi- 
cally the youngest cuttings. From that point, rooting grad- 
ually decreased as the wood of the cuttings matured. Thus, 
in general, rooting of cuttings appeared to be rather di- 
rectly related to the physiological age of the cuttings, which 
reflected the cambial activity and probably the auxin con- 
tent of the cuttings. 

4. In two of the studies, rooting was low at or just pre- 
vious to the beginning of floral initiation, and increased 
during the stages of floral development. It appeared that 
floral initiation, but not floral development, had a depress- 
ing eifect on rooting of cuttings. It seemed probable that 
the influence of floral initiation on the cambial activity and 
the auxin content of the shoot affected rooting of cuttings. 

9. While rapid rooting of cuttings was not associated 
with any specific size of cuttings, the longer cuttings in any 
sample were often slower to root than the shorter ones. 

6. Length of day did not appear to have any effect on 
floral initiation or any significant effect on rooting of cut- 
tings. Cuttings with terminal nodes removed usually did 
not root as well as did complete shoot cuttings. 

7. Variations in rooting which could not be attributed 
to the effect of the physiological age of the cuttings or of 
floral initiation and development occurred among the dif- 
ferent studies. These variations indicated that factors 
other than those examined in this study, and especially the 
climatic conditions under which the stock plants were grow- 
ing, had an influence on the rooting of cuttings. 

Microfilm $2.00; Xerox $6.20. 127 pages. 
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A STUDY OF SOME CENTRAL 
NERVOUS ACTIONS OF RESERPINE 


(L. C. Card No. Mic 59-1681) 


Earl Gregory Hamel, Jr., Ph.D. 
State University of Iowa, 1959 


Chairman: Professor W. R. Ingram 


Two approaches were used to try to elucidate the site 
or sites of action of reserpine on the central nervous sys- 
tem. 

In the first approach, cats with permanently implanted 
electrodes were given reserpine in maximal and submaxi- 
mal tolerance doses. In these cats no consistent or spe- 
cific effects on EEG recordings from the cortex, rhinenceph- 
alon diencephalon and midbrain reticular formation were 
observed. No alteration in the threshold for EEG arousal 
by electrical stimulation of the reticular formation was 
demonstrated. Therefore the tranquilizing or quieting ef- 
fect of reserpine does not seem to be produced by any al- 
teration of this arousal pathway measurable by low fre- 
quency recording methods. | 

Slight falls in threshold for induction of electrically in- 





duced seizures in the rhinencephalon after reserpine indi- 
cate possible action of the drug in this region. However, 
such discharges were seen to develop spontaneously only 
on rare occasion, independent of dosage and were not lim- 


ited to rhinencephalic structures. Thus this region cannot 


be considered a specific point of attack of reserpine and 
abnormal discharges here cannot account for the typical 
manifestations of the drug effect. 

The fact that miosis and diarrhea induced by reserpine 
can be inhibited by interruption of the parasympathetic 
supply to the organs involved indicates the role of this in- 
nervation in the production of reserpine effects. Since mi- 
osis is produced in cats after section of the cervical sym- 
pathetic trunk as well as in intact cats, the reduction of 
sympathetic tone by reserpine is a possible but not a nec- 
essary correlate of the enhanced parasympathetic ac- 
tivity. 

It has been observed, after removing the rostral parts 
of the brain, that the pupillary effects of reserpine are 
mediated through structures which lie caudal to the level 
of the optic chiasm and anterior thalamic nuclei. An al- 
teration of activity in the hypothalamus was not indicated 
in the present study. 

Microfilm $2.00; Xerox $4.80. 95 pages. 
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STANDARDS OF GROWTH AND DEVELOPMENT 
FOR PUERTO RICAN CHILDREN 


(L. C. Card No. Mic 58-7915) 


Joan Finkle de Pena, Ph.D. 
Indiana University, 1958 


This thesis sets up certain “frames of reference” for 
(1) body size, and (2) maturation attainment levels for 
Puerto Rican children, ages 9 through 15 years, under ex- 
isting factors of climate, nutritional status, and ethnic 
background, These “frames” are derived from a total of | 
some 30,927 anthropometric measurements in standard 
usage, and 2533 hand-wrist X-rays (which includes bilat- 
eral films of 273 males and 262 males) of 1998 children 
(957 males, 1041 females) attending public schools in 1948- 
49 in the metropolitan area of San Juan, Puerto Rico. 

The material for the body size norms is presented in 
two forms: (1) tables giving selected percentiles (10, 25, | 
50, 75, 90) for selected measurements - height, weight, 
hip width, chest circumference, arm circumference, leg 
(calf) circumference, knee width, and subcutaneous tissue 
on the abdomen - which serve to indicate overall body size 
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and the proper assessment of a Puerto Rican child of given 
age and sex with relationship to the total range of variabil- 
ity in the sample for each measurement; and (2) a table in- 
dicating range, mean, standard deviation, coefficient of 
variation, with respective standard errors, for each of the 
16 body measurements taken, The norms obtained through 
the use of percentiles are compared with similar norms 
derived from Iowa children, with a two-fold result, (1) in 
overall body size the Puerto Rican child is from two to 
three years smaller than the Iowa child, (2) if the age 
equivalents of the Iowa children are adjusted downward an 
average of 30 months for males and 27 months for females, 
the two groups display comparable values for each body 
measurement, 

The standards given for level of maturational attain- 
ment serve to indicate the amount of progress which a 
child has made during its chronological life toward reach- 
ing a mature status. Each standard was selected from the 
total array for the films in each age-sex group, and rep- 
resents that which the author deems most typical for each 
group. This film was nearly always the anatomical mid- 
point of the total distribution for each group. These stand- 
ards are constructed and assessed for skeletalage according 
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to the Greulich and Pyle method devised from a series of 
similar X-rays on Cleveland, Ohio children, and are thus 
directly comparable to them. As in the case of the body 
measurements, it was found that a downward scaling of the 
age equivalents of the Greulich and Pyle standards would 
result in skeletal ages more comparable with the matura- 
tion levels normally reached by Puerto Rican children. 
This downward scaling of the Greulich and Pyle standards 
was an average of 10 months in males and slightly less 
than one month in females. 

Thus, through the use of two interrelated, yet independ- 
ent methods, it was found that in normal patterns of growth 
and development, Puerto Rican boys are an average of 10 
months skeletally younger and 30 months smaller in body 
size, and Puerto Rican girls are about one month skeletally 
younger and some 27 months smaller in body size than 
their United States counterparts in age and sex. 

Microfilm $2.00; Xerox $6.00. 125 pages. 


ANALYSIS OF WOODLAND COMPLEXES 
IN NORTHEASTERN IOWA 


(L. C. Card No. Mic 59-2148) 


Wilfred David Logan, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to analyse collections of 
prehistoric Indian artifacts and other information exca- 
vated from burial mounds and village sites in northeastern 
Iowa; to define burial and village complexes; to determine 
the chronological sequence of these complexes; and tocom- 
pare them to material from other parts of the Middle West 
in order to explain culture processes giving rise to the 
northeastern Iowa Woodland groups. An additional pur- 
pose is to consider the environment in which the people 
flourished to ascertain the part played by the natural sur- 
roundings in relation to site location, population distribu- 
tion, and population size. 

The paper describes material from excavations in sixty- 
eight burial mounds, twelve rock shelter campsites, and 
two river terrace village sites in Allamakee, Clayton, 
Jackson, and Linn Counties of northeastern Iowa. Infor- 
mation is also given on artifacts from several lesser sites. 
Isolated finds of distinctive artifacts such as fluted points 
and copper implements are presented. The collections de- 
scribed are analysed to define types of pottery, stone, bone, 
and shell artifacts. 

Several conclusions are drawn from the analysis. Four 
distinct burial complexes are defined. It is concluded that 
they represent a chronological sequence from around 500 
B. C. to A. D. 1,100 or slightly later. Village sites and 
rock shelters of the Minott’s Focus are correlated with the 
Effigy Mound Aspect, as are certain rock shelters in Al- 
lamakee and Clayton Counties. Another village complex is 
related to a late Middle Woodland burial complex. It is 
concluded that the Woodland groupings are part of the gen- 
eral trend of Middle Western prehistoric cultural develop- 
ment. Hopewellian materials are presented as the result 
of borrowing from culturally richer neighbors. The Lane 
Farm burial complex is explained as the result of influence 
from Wisconsin on the declining northeastern Iowa Hope- 
wellian burial habits. In relating cultural phenomena of the 





area to environment it is concluded that the people lived 
in a forest habitat and depended on hunting, fishing, and 
food collecting supplemented with limited agriculture as 
food sources. The Mississippi River terraces are shown 
to have afforded the best village sites, and it is concluded 
that the river’s presence permitted moderate population 
growth. Trade with peoples to the north, west, and south 
is proposed on the basis of certain raw materials em- 
ployed for artifacts. From the economy inferred and the 
distribution of sites it is concluded that the Woodland peo- 
ples may have been organized in small bands, probably 
patrilocal in residence, and that they may have wandered 
over a band hunting territory, although some bands may 
have been allied in a loose tribal organization. 

Microfilm $5.70; Xerox $20.00. 446 pages. 


A SHANGO RELIGIOUS GROUP AND 
THE PROBLEM OF PRESTIGE 
IN TRINIDADIAN SOCIETY 


(L. C. Card No. Mic 59-1606) 


Frances Osterman Mischel, Ph.D. 
The Ohio State University, 1958 


Six central questions have been discussed, all dealing 
with prestige in Trinidadian society and in its Shango group. 
We have attempted to show that the lower class Trinidadian 
Negro has few realistically available means for the attain- 
ment of prestige in the larger society. Color, ethnicity, 
economics, and education were discussed with respect to 
this. In the course of this, aspects of Trinidadian social 
stratification were examined, although much of the data 
was unfortunately fragmentary. It was argued that if the 
lower class Trinidadian desires prestige (as he indeed 
seems to) he has no recourse other than to turn to those 
activities which are sanctioned by major portions of his 
own Class but which are unacceptable to, or incompatible 
with, the values of the larger society. Such activities were 
discussed. Certain religious movements, of which Shango - 
is an important example, appear to be crucial among these 
alternative activities. The Shango group was focused upon, 
and since as an Afro-American cult, it is by no means 
unique, it was compared with similar groups wherever pos- 
sible. The organization, ceremonies, cosmology and dei- 
ties of the group were described in detail. 

Since the practice of spirit possession is a dominant 
characteristic of this group, and since it thus far has re- 
ceived relatively little systematic study, behavior during 
spirit possession was elaborated in particular detail. The 
specific ways through which prestige can be attained within 
the Shango group were discussed, and the relationships be- 
tween prestige and group structure were examined. We 
described a prestige hierarchy which seems to exist in 
this group and which consisted of three sub-groups. These 
sub-groups consisted of the nucleus of leaders, who are 
accorded the highest prestige; an intermediate sub-group; 
and a third sub-group composed of people with the little 
prestige accorded to them by other group members. The 
individual rewards of high prestige members, both within 
the group and outside the group, were discussed. Finally, 
implications for future research were developed anc some 
major recent changes in Trinidadian society were outlined. 

Microfilm $2.45; Xerox $8.60. 188 pages. 
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THE CONSANGUINEAL HOUSEHOLD AMONG 
THE BLACK CARIB OF CENTRAL AMERICA 


(L. C. Card No. Mic 59-2182) 


Nancie Loudon Solien, Ph.D. 
University of Michigan, 1959 


This study is based upon fieldwork done by the writer 
among the Black Carib of Livingston, Guatemala. A series 
of household forms exists among the Carib, all of whichare 
here classified according to the nature of the relationships 
existing between the adult members of the group. Two main 
classes may be constructed--the affinal household and the 
consanguineal household. The affinal types are well known 
to students of society, but as yet the consanguineal house- 
hold and its varieties have received but little attention. 
Therefore, the purpose of this study is to describe and ana- 
lyze this type of household as it exists in one society, and 
to test certain hypotheses concerning its nature. 

The consanguiiieal household is defined as a co-resi- 
dential kinship group which includes no regularly present 
male in the role of husband-father. Rather, the effective 
and enduring relationships within the group are those ex- 
isting between consanguineal kin. Not only are the struc- 
ture and function of this household type considered in de- 
tail, but the historical events thought to have contributed 
to its development among the Carib are described. An at- 
tempt is made to show the relationship of the household 
form to other social institutions such as marriage, divorce, 
the family, and other kin groupings such as the kindred and 
the nonunilineal descent group. In addition, the relation- 





ship of the total social organization to the economic sys- 


tem is especially emphasized. 


In order to determine what characteristics of the so- 
ciety as a whole operate to maintain a system in which the 
consanguineal household exists as a predominate form, a 
cross-cultural survey of the literature was undertaken. It 
appears that this household form is found in Australian 
mixed-blood communities, in most parts of the Caribbean 
area in both Negro and non-Negro lower class societies, 
among certain lower-class United States Negroes, and pos- 
sibly among the Pomo of California. Theories offered by 
other workers to explain the existence of this household 
form in certain societies are considered and criticized. 

It is here suggested that the consanguineal household is 
limited in its distribution to societies whose traditional 
culture has been forceably changed or dissolved through 
the intervention of forces from the Western world, or to 
societies of heterogeneous cultural background living on 
the fringes of Western civilization. In all cases, the mech- 
anism by which the members of the society have entered 
into the Western economic system has been migrant wage 
labor. A third factor, possibly dependent upon the second, 
is an imbalance in the sex ratio, resulting in a preponder- 
ance of females of childbearing age. 

The systematic nature of the social institutions in such 
societies is stressed, and it is suggested that the concepts 
of disorganization” and “breakdown” are not fruitful in 
analyzing these institutions. Rather, they should be seen 
as adaptations to a particular set of conditions found in 
some instances of acculturation to Western Civilization. 

Microfilm $3.20; Xerox $10.80. 245 pages. 
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PHOTOELECTRIC SPECTROPHOTOMETRY 
OF A STARS 


(L. C. Card No. Mic 59-2098) 


Robert Charles Bless, Ph.D. 
University of Michigan, 1959 


The physical characteristics of a variety of A stars 
have been determined by comparing observations of the 
energy distributions in the continuous spectra of these 
stars with the predictions of model atmospheres. Starsof 
a wide range in age were chosen so that possible evolution- 
ary effects could be studied. 

The observations were obtained with a photoelectric 
spectrum scanner at the Newtonian focus of the Curtis 
Schmidt of the University of Michigan. This system is ca- 
pable of detecting radiation in the wavelength region AA3400- 
6200A of stars brighter than 8"°5. The dispersion of this 
grating spectrometer is 32A/mm in the second order. The 
radiation detector, a twenty stage Lallemand photomulti- 
plier, produces a signal which is fed into a D.C. amplifier, 
the output of which drives a recording potentiometer. The 
dispersion of the spectral scan on the recorder paper is 
270A /inch. 

The observations, begun in the Fall of 1956 and com- 





pleted in the Fall of 1957, consisted of approximately ten 
scans over the visual region of the spectrum of each of the 
twenty program stars. The observed energy distributions 
were corrected for the effects of differential atmospheric 
extinction and calibrated on the absolute system of Whit-_ 
ford and Code by means of supplementary observations of 
two standard stars. 

Osawa and Hunger have computed ten model atmos- 
pheres which satisfy the condition of radiative equilibrium 
to +1%. These models are believed to represent the at- 
mospheres of stars of spectral types AO to A9. From a 
comparison of the continua observations with the predic- 
tions of the models, the effective temperature and surface 
gravity of each of the program stars were derived. With 
these parameters, the radii and masses of the stars were 
then determined. 

The conclusions may be summarized as follows: 

a) Perhaps the most important result of this investi- 
gation is that it is possible to determine the masses of 
normal A stars by comparing their observed continua with 
accurate model atmospheres. High quality observations 
should enable a precision to be attained of 0.10 in the 
logarithm of the mass. 

b) Convection does not alter appreciably the atmos- 
pheric structure of most A stars, since the great majority 
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of the stars included in this study seem to be well repre- 
sented by model atmospheres in radiative equilibrium. 

c) A scale of effective temperatures for the A stars 
has been determined. This scale is about 1000° cooler at 
AO than that given by Kuiper, but it is only 300° cooler than 
Kuiper’s scale at spectral type A7. 

d) Evidence has been given which indicates thatat least 
some of the metallic-line stars of type A have masses more 
appropriate to F stars. 

e) The possibility has been suggested that the continua 
of some of the peculiar stars studied show the effects of 
rapid rotation, and of a moderately strong magnetic field. 
Rough numerical estimates of the magnitudes of these ef- 
fects are of the right order to account for the observations. 

f) Rather strong evidence indicates that the surface 
gravity of a Lyrae derived by Hunger is too large by a 
factor of 2.5. 

- g) Confirmation of Kushwaha’s evolutionary track for 
a star of 2.5 solar masses has been obtained. 
Microfilm $2.00; Xerox $4.80. 92 pages. 


THE ONSET OF THERMAL CONVECTION 
IN A RADIATING ATMOSPHERE 


(L. C. Card No. Mic 59-2184) 


Edward Alexander Spiegel, Ph.D. 
University of Michigan, 1959 


One of the current problems in the theory of stellar at- 
mospheres is that of understanding the influence of convec- 
tive motions on the structure of the atmospheres. Convec- 
tion, even under terrestrial conditions, is only partially 
understood, but the problem of the onset of convection, i.e., 
the stability problem, has been solved. The present work 
is designed to adapt the theory of the onset of convection 
to application in stellar atmospheres by including the ef- 
fects of radiative transfer. 

The work begins with a discussion of the heat equation 
appropriate to a radiating medium. The medium is as- 
sumed to be grey and in local thermodynamic equilibrium 





at all times. To exemplify the nature of the radiative terms 
in this equation, the decay of temperature fluctuations in 
the absence of fluid motion is treated. The fluctuations are 
taken as departures of small amplitude from the tempera- 
ture in radiative equilibrium. For uniform media, the 
equation simplifies considerably, and the problem is re- 
duced to quadratures in the case of Fourier transformable 
solutions. In particular, the lifetime of any space harmonic 
of the fluctuation is specified in terms of its wavelengthand 
the properties of the medium. For the solar photosphere, 
the observed four-minute lifetime of granules corresponds 
to a half wavelength of about 400 km. 

The radiative heat equation is then introduced into the 
problem of the onset of convection in a plane-parallel layer 
of fluid subject to a uniform, vertical gravity field, and a 
lower temperature above than below. The development fol- 
lows the classical work of Rayleigh in assuming that the 
equilibrium properties of the fluid are nearly uniform 
throughout the layer. An equation governing neutral stabil- 
ity is derived, and it is seen that the stability is governed 
by a non-dimensional parameter having the physical inter- 
pretation of ratio of buoyancy force to viscous force. When 


. this parameter exceeds a certain critical value, depending 


on the optical thickness of the layer, convection may arise. 
Critical values of the instability parameter and wave num- 
bers of the disturbances of greatest instability are com- 
puted by means of a variational principle for a number of 
optical thicknesses. 

The investigation concludes with a discussion of the 
convective instability in the atmospheres of hot stars. 
Model atmospheres with effective temperatures from 
36,800 °K to 8,900 °K are considered, and it is noted that 
the approximations of the theory are satisfied at the hotter 
end of this range but not at the cooler end. Application of 
the stability criterion derived, shows that convective in- 
stability is to be expected in the atmospheres of most stars. 
It is suggested, in agreement with previous investigators, 
that convection does not greatly influence the structure of 
the hottest stars considered. On the other hand, it seems 
that there may be extensive convection zones in the cool- 
est stars discussed, though these are optically deep, and 
may be too difficult to detect. 
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AVAILABILITY OF NITROGEN IN AMMONIATED 
BARK USED AS A SOIL AMENDMENT 


(L. C. Card No. Mic 59-1704) 
Thomas Robert Aspitarte, Ph.D. 
Oregon State College, 1959 


Major Professor: W. B. Bollen 


Progressive farming techniques are often vitally con- 
cerned with the problem of maintaining organic matter in 
the soil as a deterrent for soil erosion and for increased 
soil productivity. A desirable organic matter level, de- 





pendent upon prevailing economics, may be maintained by 
various practices, such as use of green manures, inor- 
ganic and organic fertilizers. | 

Commercial organic fertilizers generally contain ade- 
quate quantities of nitrogen to take care of their own de- 


composition. However, organic materials like wheat straw, 


sawdust and bark have wide C:N ratios and an additional or 
outside source of nitrogen is required to prevent immobili- 
zation of soil nitrogen and subsequent retardation of plant 
growth, 

Since Douglas-fir bark is available in tremendous quan- 
tities it is conceivable that with appropriate nitrogen in- 
clusions, these waste materials can be used as potential 
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forms of humus. Douglas-fir bark also contains market- 
able compounds such as waxes, tannins and cork which may 
be extracted profitably, particularly if there is an eco- 
nomic outlet for the residues. 

With these objectives, various lots of Douglas-fir bark 
were, therefore, extracted with benzene to remove waxes, 
hot water to remove tannins, and mechanical treatment to 
remove cork. The residues following the extractions were 
then ammoniated to give products containing different ni- 
trogen levels. 

Evaluation of the various bark products for efficacy as 
soil amendments involved chemical analysis and studies on 
soil respiration, ammonification, nitrification, and soil ag- 
gregation. Effects on red-stele disease of strawberry and 
yields of sunflowers in the greenhouse were also deter- 
mined. 

Additions of bark materials to Willamette silty clay 
loam soil were made at rates pertinent to each experiment. 
The samples, after thorough mixing, were generally placed 
in milk bottles and water was added to 50 percent of the 
moisture-holding capacity of the soil. Incubation tempera- 
ture was 28° C for the laboratory experiments. 

Each study gave some information concerning the avail- 
ability of the nitrogen contained in the bark products. The 
soil respiration studies showed that these bark products 
were quite resistant to microbial action. In comparison 
with an easily decomposable material, dextrose, which was 
70 percent decomposed by the end of two months incuba- 
tion, the various bark materials were only three to ten 
percent decomposed. On the other hand, the more nitrogen 
introduced into the bark material the greater the amount of 
COz evolved during decomposition in the soil. This could 
have been due to the additional available nitrogen relieving 
microorganisms from the necessity of decomposing soil 
nitrogenous organic matter or humus to obtain available 
nitrogen. 3 

Additions of ammoniated bark products and non-ammoni- 
ated hot water-extracted bark at 100 tons per acre to a soil 
mixture infested with Phytophthora fragariae reduced the 
incidence of red-stele disease as much as 83 percent. Other 
non-ammoniated products, at the same rate, and dihydro- 
quercetin at ten tons per acre, had little or no effect on the 
disease. 

The aggregation of Willamette silty clay loam soil was 
significantly improved after eight months incubation with 
addition of whole bark (0.16%N), cork-free bark (0.17%N), 
and ammoniated whole bark (4.27%N). Plate counts showed 
little or no correlation between microbial population and 
aggregation. 

Various bark products significantly affected the growth 
of first crop of sunflowers. However, growth of following 
second and third crops were only slightly affected. 

Microfilm $2.00; Xerox $5.60. 114 pages. 








EXPERIMENTAL STUDIES ON 
STAPHYLOCOCCAL COAGULASE 
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Hans-Georg Blobel, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: 


Professor Samuel Hazekiah McNutt 


‘Purification of coagulase was attempted in order to 
study the mechanism of its activity and its role in staphy- 
lococcal infections. 

Non-hemolytic mutants of a potent coagulase producing 
staphylococcal strain were selected. After growth in heart- 
infusion broth on a rotary shaker staphylococci were re- 
moved by centrifugation. The clotting enzyme was concen- 
trated by acid precipitation followed by 2 cycles of ethanol 
fractionation. One minimal clotting dose per 0.4 ug nitro- 
gen was obtained. 

Further purification was achieved by starch column 
electrophoresis in potassium pyrophosphate buffer at pH 
8.4. The final product, which was not completely homoge- 
neous on the electropherogram, contained 1 minimal clot- 
ting dose per 0.05 ug nitrogen. The overall purification 
factor was 387.5. 

The injection of the electrophoretically purified coagu- 
lase into rabbits stimulated the formation of coagulase in- 
hibiting and precipitating antibodies. 

Rhodamine isothiocyanate conjugates of these antibodies 
were employed to differentiate between coagulase-positive 
and coagulase-negative staphylococci. Although a close as- 
sociation between coagulase production and the staining re- 
action was observed, absolute specificity could not be es- 
tablished. 

The fluorescence microscopic studies and double dif- 
fusion precipitin analysis revealed that the antibody was 
not entirely pure anticoagulase. 

Some relationship between the bacteriophage group of 
staphylococcal strains and the antigenic specificity of the 
free coagulase produced by the corresponding strains was 
observed in cross-inhibition experiments. The outstanding 
exceptions were strains 29 and 52 belonging to bacterio- 
phage group I of the international typing series. 

The intravenous injection of coagulase preparations 
into rabbits resulted in a marked decrease of blood plasma 
proteins, particularly fibrinogen. Almost complete fibrino- 
gen depletion was observed in animals inoculated with a 
lethal dose of the enzyme. The same exposure did not af- 
fect rabbits previously hyperimmunized against coagulase. 
Homogeneous intravascular coagula in dilated capillaries 
and venules of the lungs and alveolar edema were the out- 
standing histopathological changes in rabbits exposed to a 
lethal dose of coagulase. The presence of the enzyme in 
the precipitated protein material was demonstrated by the 
use of fluorescein labeled anticoagulase. 

Microfilm $2.00; Xerox $5.60. 114 pages. 
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CHANGES IN THE NON-SPECIFIC ANTIMICROBIAL 
ACTIVITY: OF SERUM ASSOCIATED WITH 
PNEUMOCOCCUS SEPTICEMIA 


(L. C. Card No. Mic 59-2103) 


David Reginald Chisholm, Ph.D. 
University of Michigan, 1959 


A prerequisite to death in rats infected with Diplococcus 
pneumoniae is an overwhelming invasion of the tissues. 
Since this phenomenon takes place before the specific im- 
mune mechanism begins to function effectively, resistance 
to virulent pneumococci may depend on the natural immune 
properties possessed by the rat. An important part of the 
non-specific immune mechanism is the antimicrobial ac- 
tion of serum. In this study an attempt has been made to 
compare the non-specific antibacterial activity of serum 
from normal rats and from rats infected with Diplococcus 
pneumoniae. A decrease in the effectiveness of this facet 
of the host’s defense system might account, in part, for the 
extensive invasion of the tissues followed by death. 

Serum from rats infected with virulent pneumococci was 
collected at varying intervals after initiation of the infec- 
tion. The antimicrobial activity of this serum was com- 
pared with serum obtained from non-infected animals. 
These experiments were performed in vitro using virulent 
Type I Diplococcus pneumoniae, an avirulent strain of Type 
II pneumococcus, and a coagulase positive strain of Micro- 
coccus pyogenes var. aureus as test organisms. A marked 
decrease in the antibacterial action of serum from infected 
rats was noted. 

To account for this observation, the effect on normal 
serum of extracts isolated from pneumococcal cells was 
determined. Three fractions of this organism inhibited the 
- non-specific antimicrobial action of normal rat serum. 
These substances were identified as the type specific poly- 
saccharide, and somatic C carbohydrate, and ribose nu- 
cleic acid. 

Because the specific soluble substance and the somatic 
carbohydrate were contaminated with nucleic acids, the 
inhibition of the antimicrobial activity in serum may have 
been due, in large measure, to the nucleic acid moiety. To 
test this hypothesis virulent pneumococci were injected 
into the tail vein of the rats. Immediately following inocu- 
lation of the pathogen, commercial RNA was injected intra- 
peritoneally. A decided enhancement of infectivity was ob- 
served. Microfilm $2.00; Xerox $4.20. 79 pages. 




















THE INFLUENCE OF DIVALENT CATIONS 
ON GENETIC EXCHANGE IN BACTERIA 


(Publication No. 21,506) 


Carl Edward John Kirchner, Ph.D. 
Kansas State College, 1959 


Several investigators have suggested that the divalent 
cations, calcium and magnesium, are an integral part of 
genetic material of higher organisms. Removal of these 
divalent cations results in genetic instability and an in- 
crease in crossing-over frequency. If, as suggested by 
some investigators, incorporation of transferred genetic 
material in the bacterial systems of transduction and re- 





combination is accomplished by crossing-over, then both 
bacterial recombination and transduction would involve 
mechanisms similar to those responsible for crossing- 
over in higher organisms. Therefore, studies of the effect 
of depletion of divalent cations on transduction and recom- 
bination were made to determine if bacteria behave geneti- 
cally in a manner similar to that in higher organisms. De- 
pletion was accomplished by omission of calcium and mag- 
nesium from media in which the bacteria were grown, or 
removal of the ions from the bacterial cells by the use of 
the chelating agent, ethylenediamine tetraacetic acid 
(EDTA). 

Individual treatment of the mating strains of Escheri- 
chia coli K-12 indicated that the effect of EDTA in increas- 
ing the frequency of recombination was primarily a result 
of its action on the F~ mating strain. An increase was ob- 
served when the treated F™ cells-were added to untreated 
F* or Hfr cells. Reversal of the treatment exhibited no 
increase in the frequency of prototroph formation. Growth 
of the F* and F™ cells in minimal medium devoid of diva- 
lent cations gave the same results as chelation of each of 
the mating strains. 

The studies of the effect of depletion of divalent cations 
on transduction in Salmonella typhimurium by growth in 
minimal medium devoid of divalent cations or chelation 
gave results similar to that obtained in recombination stud- 
ies with E. coli K-12. An increase in the frequency of pro- 
totroph formation was observed with recipient strains Try 
A-8, Try B-2, and Try C-3 and a decrease with Try D-10. 
Treating the four recipient strains with MnClz produced 
an increase only with strains Try A-8 and Try C-3. 

Incubation of the treated recipient cells in high concen- 
trations of the divalent cations prior to transduction re- 
versed the effects of treatment. Calcium appeared to be 
more effective than magnesium in reversing the effects of 
chelation and growth of the cells in minimal medium de- 
void of divalent cations. 

Irradiation of the cells of recipient strain Try A-8 with 
UV produced interesting results. Irradiation of cells grown 
in minimal medium without divalent cations revealed an in- 
crease in sensitivity. This would indicate that removal of 
divalent cations produced instability in the genetic mate- 
rial. 

The results show that divalent cations, particularly cal- 
cium, have an important role in genetic reactions in bac- 
teria. Since the effects of divalent cation removal in bac- 
teria are the same as in higher organisms, it would sup- 
port the idea that the genetic structure of bacteria is simi- 
lar to that in higher organisms. 

Microfilm $2.00; Xerox $3.80. 69 pages. Mic 58-1315. 





THE RELATION OF INTESTINAL BACTERIAL 
VIRULENCE AS MEASURED BY PHAGOCYTOSIS 
TO THE MODE OF ACTION OF ANTIBIOTICS IN 

DAIRY CALF GROWTH STIMULATION 


(L. C. Card No. Mic 59-1522) 
Donald Lee MacFadden, Ph.D. 
Kansas State College, 1959 


The study reported here was initiated to investigate 
further the mode of action of antibiotics on calf intestinal 
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bacteria by determining the susceptibility of these organ- 
isms to phagocytosis under varying conditions, and relat- 
ing phagocytosis to the subsequent growth response of 
antibiotic-fed animals. Four different experiments were 
conducted. 

The first experiment was initiated to determine the 
ability of various antibiotics to reduce the virulence of 
pathogenic E. coli isolated from dairy calves. After ex- 
posing the organisms to standard concentrations of vari- 
ous antibiotics, the virulence of these bacteria was meas- 
ured by placing the bacteria in contact with the phagocytic 
cells of a calf that had received no antibiotic. The order 
of the effectiveness of the antibiotics studies was: aureo- 
mycin, achromycin, bacitracin, terramycin, penicillin, and 
streptomycin. The phagocytic indexes resulting from the 
exposure of the E. coli to aureomycin, bacitracin, terra- 
mycin, or achromycin were significantly different from 
the phagocytic index for the E. coli that were not exposed 
to antibiotics. Penicillin, streptomycin, or Aerosol c-61 
(a wetting agent) were statistically ineffective in increas- 
ing the susceptibility of bacteria to phagocytosis. Thus, 
there appears to be a relationship between the ability of 
different antibiotics to make bacteria susceptible to phago- 
cytosis and these same antibiotics to promote growth in 
calves. 

A second experiment was designed to study the rate of 
development of the calf’s defense mechanism and to deter- 
mine whether antibiotic feeding assists the development of 
the defense mechanism. Aureomycin reduced the virulence 
of the coliform bacteria present in the gut and thereby aided 
the defense mechanism of phagocytosis. The defense of the 
calf against coliform bacteria was measured by the phago- 
cytic index. The calf’s defenses were found to increase 
linearly from birth to the seventh week of age. Supple- 
menting the ration of the calf with aureomycin allowed the 
defense mechanism to reach its maximum function by the 
fifth week following birth. | 

A third study was conducted to measure the ability of 
aureomycin to aid the host’s defense mechanism in colos- 
trum fed and colostrum deprived calves. It was found that 
the colostrum-deprived calf can produce an appreciable 
immunological response to severe stimuli. This response 
was shown by a marked reduction in the virulence of coli- 
form organisms isolated from the feces of scouring calves. 
Although the calves were able to respond, the response was 
too late or insufficient to afford complete protection, for 
all the colostrum-deprived animals died. Antibiotic-fed 
calves showed a greater immunological response than the 
untreated ones in either the colostrum-fed or the colostrum- 
deprived groups, and aureomycin increased the survival of 
those deprived of colostrum. The pattern of increase in 
phagocytic index was similar in experiments two and three. 

A fourth study was made on the development of drug- 
fastness in E. coli, which had been shown to be pathogenic 
for calves. It was found that drug-fastness toward aureo- 
mycin was difficult to impose upon the organisms, and that 
resistance occurred in a stepwise progression from any 
given concentration of the drug to the next higher concen- 
tration. Low levels of aureomycin altered the growthcurve 
of the bacteria, and repeated transfers into the low con- 
centration induced drug-fastness. The organisms which 
had become drug-resistant were more susceptible to phago- 
cytosis than normal cells even after five transfers in the 
absence of the drug. 

It is concluded that the feeding of nutritional levels of 





aureomycin to young calves stimulates the growth rate of 
the calves by increasing the susceptibility of intestinal 
bacteria to phagocytosis thereby aiding the host’s defense 
mechanism. Microfilm $2.00; Xerox $6.40. 135 pages. 


PHAGE-HOST RELATIONSHIPS IN 
THE MYCOBACTERIA 


(L. C. Card No. Mic 59-1523) 


Emilio Chavez Mora, Ph.D. 
Kansas State College, 1959 


This study was initiated in order to determine whether 
lysogeny or other virus associated phenomena exist in the 
mycobacteria, and whether such phage-host relationships 
can be utilized in the study of acid-fast bacteria. A review 
of the literature revealed that such relationships might be 
relatively common, since descriptions were numerous of 
autolytic actions in old cultures of mycobacteria sugges- 
tive of phage or colicin-like activities. 

Seventy-one strains of acid-fast bacteria, obtained from 
laboratories throughout the world, were used for this 
study. These cultures represented human, avian, bovine 
and saprophytic strains, with a predominance of atypical 
human types. In the first phase of this study, filtrates were 
prepared from broth cultures and microdrops of each fil- 
trate were spotted on the surface of double layered plates 
which had the overlay agar inoculated with young cultures 
of each of the acid-fast bacilli. This spotting procedure 
revealed the presence of colicin-like substances in sev- 
eral filtrates. The growth of Mycobacterium sp. strain 
Montillot was inhibited by substances in the filtrates of 
broth cultures of Mycobacterium fortuitum, two strains of 
Mycobacterium tuberculosis luciflavum and a photochromo- 
genic strain. The growth of a strain of Mycobacterium 
phlei and Mycobacterium tuberculosis var. hominis was 
inhibited by substances in the filtrate of a non-photochro- 
mogen of the Battey type. 

- Transmissibility studies revealed that the active prin- 
ciples in the filtrates were not self-replicating; therefore, 
they were not phage. This fact was further strengthened 
by the inability to concentrate the inhibitor by ultracentrif- 
ugation. The proteinaceous nature of this active principle 
was manifested by the loss of filtrate activity after ex- 
posure to specific chemical and physical agents. Activity 
of the filtrates was lost after exposure to papain, ficin and 
pepsin but not after treatment with trypsin, diastase or 
DNAase. One filtrate lost its activity after exposure to 
lipase. The filtrates from cultures of Mycobacterium luci- 
flavum were bacteriocidal while the filtrates from cultures 
of Mycobacterium fortuitum and the photochromogen were 
bacteriostatic only. The spectra of the bacteriocin-like 
prineiples were found to be extremely narrow as no other 
sensitive bacterial strains were found among those tested. 
Concentration and identification by electrophoresis were 
not accomplished due to the presence of high concentra- 
tion of albumin in the broth medium. No activity was found 
in filtrates of mycobacterial cultures in the absence of 
albumin. All the findings in this study warranted the clas- 
sification of these active substances in the same category 
as other colicins or bacteriocins. | 

Since no bacteriophage were demonstrated in the initial 
































The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3088 


BACTERIOLOGY 





phase of study it was concluded that lysogeny was not a 
common event in the mycobacteria isolated from patho- 
logical cases. Another phase of the research dealt with 
the lysogenization of Mycobacterium rabinowitch with Pha- 
gus rabinowitch in the laboratory. A young broth culture > 
of Mycobacterium rabinowitch was exposed to a high mul- 
tiplicity of the phage. After suitable subculturing and plat- 
ing, numerous colonies were repeatedly subcultured until 
all mechanically carried phage were diluted out. Broth 
cultures of these single colony isolates were tested for 
lysogeny by spotting on normal Mycobacterium rabino- 
witch. Cultures that produced plaques were treated with 
anti- Phagus rabinowitch serum to insure the removal of 
external phage. Confirmation of the lysogenic condition 
was provided by the acquired immunity of the lysogenic 
cells to infection by homologous phage. 

A study of the lysogenic strain of Mycobacterium rabino- 
witch revealed that the phage obtained from the lysogenic 
cells did not differ from the phage from a non-lysogenic 
source with regard to plaque morphology or host range. 
However, the lysogenic cells exhibited several changes 
which were suggestive of lysogenic conversion. The lyso- 
genic cells produced a confluent colonial characteristic 
and pronounced pigmentation. The guinea pig inoculation 
test for virulence was inconclusive when used to explore 
the possibility of acquired virulence of the lysogenic cells; 
however, results of the Dubos- Middlebrook cytochemical 
test for virulence suggested that cells that were lysogen- 
ized had acquired a new characteristic. The lysogenic 
cells gave a reaction associated with attenuated strains of 
virulent mycobacteria while the normal non-lysogenic cells 
gave a reaction associated with saprophytic acid-fast cells. 

This study indicated that, (1) mycobacteria produce bac - 


























teriocins, (2) cells may be lysogenized by the addition of 
phage, and (3) lysogenic conversion may result from such 


lysogenization. Microfilm $2.00; Xerox $4.80. 92 pages. 


THE INHIBITING EFFECT IN VIVO OF 
BETA-PHENYLSERINE ON RABIES 
INFECTION IN RATS 


(L. C. Card No. Mic 59-2167) 


Marcel William Pons, Ph.D. 
University of Michigan, 1959 





Beta phenylserine has previously been shown to inhibit 
the multiplication of rabies virus in tissue culture. The 
in vivo effect of the compound on the course of the disease 
in a susceptible animal host, the rat, and some aspects of 
the mechanisms involved are reported in this study. For 
purposes of comparison other host-viral systems were in- 
vestigated as were compounds chemically related to B- 
phenylserine. 

The experimental procedure involved inoculation into 
the masseter muscle of rats serial ten-fold dilutions of 
virus and subsequently daily intraperitencal injections of 
B-phenylserine or the other compounds studied. In some 
cases treatment was begun before, and in others, after the 
virus had been injected. 

With daily injections of 10 or 15 mg of £-phenylserine 
it was possible to demonstrate protection against 40 to 100 
LDs0’s, of virus, and in some cases as much as 230 LDso’s, 





when treatment was begun before or up to 48 hours after 
the virus had been injected. The protective effect of B- 
phenylserine was abolished by the administration of phenyl- 
alanine or tyrosine. Compounds structurally related to 
8-phenylserine (hydrocinnamic acid, serine, phenylpyru- 
vate, phenylglycine, and B-hydroxypropionic acid) had no 
effect on the development of the disease. 

Examination of excised masseter muscles of treated 
and control rats 48 hours after the intramuscular injec- 
tion of the virus show there was no apparent modification 
of the histological character of the inflammatory response 
to the virus in animals treated with 6-phenylserine. When 
animals which had survived injection of the virus after 
treatment with B-phenylserine were reinjected intramus- 
cularly with virus 6 and 7 weeks after the original inocu- 
lation, no immune response to the virus could be detected. 

‘The multiplication of eastern equine encephalitis virus, 
poliovirus, mouse encephalomyelitis virus, or influenza 
virus in mice was not inhibited by B-phenylserine nor was 
the growth of influenza virus inhibited in eggs. The com- 
pound did inhibit the development of myxoma and vaccinia 
viruses in rabbits. Following intradermal injection of 
vaccinia virus, treatment with B-phenylserine, adminis- 
tered intraperitoneally daily, gave some protection; how- 
ever, the protection was much more marked when virus 
and compound were mixed prior to the injection of these 
animals. This was not the case with rabies, for mixing of 
virus and compound prior to intramuscular injection did 
not protect rats. In rabbits injected intradermally with 
virus and treated intraperitoneally with B-phenylserine, 
the development of myxomatosis was considerably slower 
than in untreated animals, which died 24 to 48 hours be- 
fore the treated ones. 

Examination was made of the enzymatic activity of the 
brains of rats under different experimental conditions. 
Xanthine oxidase activity was found to be markedly in- 
creased as rabies progressed, the increase in activity 
paralleling the appearance of the virus in the brain. Nei- 
ther normal animals injected with B-phenylserine alone 
nor animals in which rabies had been prevented by treat- 
ment with B-phenylserine showed a change in the xanthine 
oxidase activity. In rabid animals alkaline phosphatase 
activity may have been slightly decreased below the nor- 
mal; since these observations were significant at the 5% 
level but not at the 1% level not too much emphasis can 
be put on the findings. 

Analysis of levels of urinary glucuronides of B-phenyl- 
serine-treated and untreated rats indicated that there was 
no increase in the excretion of glucuronides. 

Microfilm $2.00; Xerox $3.80. 69 pages. 


SURVIVAL OF ESCHERICHIA COLI IN THE 
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The effect of the alkali metal halides: CsCl, CsF; 
RbBr, RbCl, RbF; KBr, KCl, KF; NaBr, NaCl, NaF; Libr 
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and LiCl as well as the alkaline-earth metal halides: 
BaBre, BaCle; SrBrz, SrClz; CaBrez, CaCle; MgBre2 and 
MgClz at concentrations ranging from 0.01 m to 4.0 m 

- (solubility permitting) upon the survival of Escherichia 
coli B/r at +2 C has been investigated. 
~The cells were grown under aeration in synthetic broth. 
Aqueous suspensions were prepared by centrifuging an 
aliquot of the culture; the cells were then washed and re- 
suspended in sterile glass-distilled water. Test salt sus- 
pensions were prepared by adding an aliquot of the aqueous 
bacterial suspension to sterile solutions of the various 
salts so that the desired final molality was obtained. The 
suspensions were stored in a water-bath at +2 C. After 
various storage intervals, an aliquot was withdrawn and 
the number of viable cells per ml determined by conven- 
tional plating techniques. 

When the logarithms of plate counts were plotted ver- 
sus time, survival curves of three general types were ob- 
tained: (1) curves which had a continually decreasing neg- 
ative slope; (2) curves which at first were no different 
than (1), but eventually differed by curving downward; (3) 
curves which approximated an exponential form. 

At relatively low concentrations (0.01 m) the alkali and 
alkaline-earth metal halides exhibited little toxicity, and 
in some cases were actually stimulatory during the early 
hours of storage. The alkaline-earth metal halides at 
higher concentrations, however, were more toxic than the 
alkali metal halides at equimolal concentrations. 

The toxicity of the higher concentrations (>0.01 m) of 
the alkaline-earth metal halides was as follows: 

Alkaline-earth metal chlorides .... CaCle>SrClez > 
BaClz2>MgClz 

Alkaline-earth metal bromides ..... MgBrz2>SrBr2 > 
BaBre>CaBro 

The relative toxicity of the alkali metal halides at high 
concentrations (>1.0 m) was as follows: 

Alkali metal chlorides .... LiCl >CsCl >(RbCl1, NaCl) 
> KCl 

Alkali metal bromides ..... LiBr >(NaBr,RbBr) >KBr 

Alkali metal fluorides .... CSF >KF >RbF 

With the cation held constant, the following order of 
toxicity for the anions was observed: F” >Br™ >Cl” 

The toxicity of the alkali metal halides, with the anion 
kept constant in any particular series, was found to cor- 
relate with the mole solubilities of these salts; the salts 
with the greater mole solubilities were more toxic than 
the salts with the lower solubilities.* 

The hypothesis was presented that toxicity is due to 
molecular dehydrations in the bacterial protoplasm. The 
amount of death, presumably caused by dehydration, was 
related to the affinity of the salt for water (mole solubility) 
rather than hydration of the individual ions (Hofmeister 
series). Microfilm $2.30; Xerox $8.20. 176 pages. 





~*Mole Solubility = solubility in grams + molecular 
weight. 





A METABOLIC AND SEROLOGIC STUDY OF 
ACID-FAST BACTERIA FROM FISHES AND 
OTHER COLD-BLOODED VERTEBRATES 


(L. C. Card No. Mic 59-1077) 


Henry Vogel, Ph.D. 
New York University, 1956 


Adviser: Dr. Ross F. Nigrelli 


Ten strains of acid-fast bacilli isolated from cold- 
blooded animals were examined to determine the effects 
of dyes, antibiotics, nitrogenous compounds and carbon 
sources on their growth. Twenty-six carbon sources and 
28 amino acids and nitrogenous compounds were tested on 
the following strains: Mycobacterium marinum, Mycobac- 
terium ranae, Mycobacterium cheloni, Mycobacterium 
thamnopheos, and Mycobacterium spp. from fish, halibut 
roe, Neon Tetra, cobra, cayman, and terrapin. In addi- 
tion, absorption spectra of extracted pigments and sero- 
logical studies were also made to determine the relation- 
ship between these various strains. 

At significant concentrations, growth was not inhibited 
by Brilliant Green, Crystal Violet or by many of the anti- 
biotics tested. These substances can be incorporated ad- 
vantageously in a solid medium for use in primary isola- . 
tion of these strains when they are accompanied by con- 
taminants sensitive to these compounds. 

No general conclusions were reached as to the value of 
antibiotics in the treatment of animals infected with cold- 
blooded acid-fast strains. Since these organisms are sen- 
sitive to some degree to tuberculostatic agents, it is be- 
lieved that the cold-blooded acid-fast bacilli could serve 
as useful tools in the search for new bacteriostatic agents. 
The ease with which they may be handled, their rapid 
growth, and their lack of pathogenicity for Mammalia make 
the mycobacteria of cold-blooded animals usefulin screen- 
ing new growth promoting and inhibiting substances prior 
to tests with pathogenic M. tuberculosis strains. 

Through serological analysis it was possible to clas- 
sify a number of these strains with respect to each other 
and in a number of instances such classification was con- 
firmed by carbohydrate utilization investigations. Ab- 
sorption spectra of pigments extracted from these strains 
were also very similar. 7 

Response to the carbon sources and nitrogenous com- 
pounds varied with the strain and substance tested. How- 
ever, growth of nearly all strains was stimulated so re- 
markably in the presence of the diethyl ester and gamma 
ethyl ester of L-glutamic acid that their value as sub- 
strates for the cultivation of mammalian strains of tubercle 
bacilli should be investigated. In some instances, growth 
of these cold-blooded strains was so dense that only 5% of 
the light was transmitted when measured in the spectro- 
photometer. 

Microorganisms serologically identical to M. marinum 
are described from the Neon Tetra and cobra for the first 
time. Microfilm $2.05; Xerox $7.40. 156 pages. 
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IN VITRO STUDIES OF FORMIC AND 
ACETIC ACID METABOLISM BY 
BOVINE RUMEN MICROORGANISMS 


(L. C. Card No. Mic 59-1525) 


Arthur T. Yahiro, Ph.D. 
Kansas State College, 1959 





Studies on the mechanism of the methane fermentation 
were undertaken to gain information which might be of 
value in solving two problems in cattle feeding. These 
are, loss of 5 to 10 per cent of available nutritive energy 
of feeds in the form of methane and carbon dioxide, and 
bloating which occurs when these gases cannot escape from 
the rumen. 

Cultures prepared with raw rumen juice as inoculum 
and acetic or formic acids as sole sources of carbon were 
maintained in all-glass digesters fitted with manometers. 
They were used for experiments when the amount and ra- 
tios of methane to carbon dioxide could be predicted upon 
addition of regular increments of substrate. Experiments 
with acetic acid cultures generally required 24 hours for 
complete utilization of the substrate; 6-12 hours were re- 
quired for formic acid cultures. In order to minimize the 
possible development of resistant or dormant forms and 
possible uncontrolled adaptive enzyme systems cultures 
were not incubated longer than 72 hours. 

Carbon dioxide - methane ratios in gas produced by 
formic acid stabilized cultures obtained from the rumen 
were the same as those in similar cultures obtained from 
sewage. 

In this study with formic acid utilizing cultures, no evi- 
dence of a formic dehydrogenase system was apparent. 
When sodium hypophosphite was added, carbon dioxide was 
formed and no hydrogen was detected in the gas produced. 
This would mean that the formic dehydrogenase reaction 
may not be responsible for carbon dioxide formation, or 
that hypophosphite is not a specific poison for the formic 
dehydrogenase reaction. This finding is not in agreement 
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THE EFFECT OF VARIETY, LENGTH OF 
STORAGE, AND THE BAKING PROCESS ON 
THE CARBOHYDRATE CONTENT AND 
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Experiments were conducted to determine whether a 
relationship existed between the dry matter, reducing 
sugar, non-reducing sugar, total sugar, maltose, dextrin 
or starch content of sweet potatoes, baked at intervals from 
the time of harvest until 21 weeks of storage, and table 
quality. 








with those of earlier workers who postulated that formic 
acid undergoes a hydrogenlyase reaction prior to reduc- 
tion to methane. | 

An acetic acid stabilized culture was able to utilize 
formic acid without any lag period. An indication that for- 
mic acid could be an intermediate lying between acetic acid 
and methane is suggested. Contradicting this was the in- 
hibition study using sodium hypophosphite on acetic acid 
stabilized cultures. They were not affected by the addition 
of the inhibitor. Furthermore, acetic acid cultures when 
over-fed did not accumulate formic acid. Further investi- 
gations showed that formaldehyde, d-limonene and a, a'- 
dipyridyl exerted strong methane-suppressing effect upon 
acetic acid stabilized cultures, sodium hypophosphite, d- 
limonene, and formaldehyde upon formic acid stabilized 
cultures. None of the inhibitors tried were able to poison 
enzymatic systems in such a manner that butyric, propi- 
onic, acetic, formic, pyruvic, or lactic acids could accu- 
mulate. Finally it was learned that methylene blue was 
reduced by both formic and acetic acid cultures. Formic 
acid cultures remained active, but the acetic acid cultures 
became inactive when methylene blue was added. Thus for- 
‘mic and acetic acids probably undergo different chemical 
changes and/or are acted upon by different bacteria. Mi- 
croscopic examination showed that a formic acid culture 
consisted of a homogeneous group of gram negative, short 
rod-shaped bacteria. Acetic acid cultures consisted of a 
large number of gram positive to gram variable large rods 
and a very small number of gram positive cocci. 

In summary, it was learned that the methane fermenta- 
tion occurring in the rumen of cattle and that occurring in 
an anaerobic sewage disposal tank is brought about by or- 
ganisms that are very similar, if not the same. A formic 


‘dehydrogenase system is not solely responsible for the 


release of carbon dioxide from formic acid and the meta- 
bolic pathways involving the break down of formate and 
acetate are different. It appears also that these two sub- 
strates are metabolized by different types of methane bac- 
teria. Microfilm $2.00; Xerox $4.00. 75 pages. 


GENETICS 


Potatoes were harvested from Arnaudville and Chase, 
Louisiana, cured, and stored in common storage and at 
60° F., respectively. Roots of the Earlyport and Acadian 
varieties were harvested first to study the effect of differ- 
ent baking processes on the carbohydrate contents and 
table quality. Similarly, Unit I Porto Rico, Earlyport, 
Heartogold, and Acadian were harvested to compare varie- 
tal differences in raw and baked roots. Table quality was 
determined by a taste panel, and the softness of the baked 
roots was measured with a grease cone penetrometer as 
well as by the panel. The roots were sampled at harvest 
time, after curing, and after 4, 13, and 21 weeks of storage. 

During baking the internal temperature of the roots 
gradually increased to 212° F. The temperature was not 
affected by variety or length of storage. The potatoes in- 
creased greatly in dry matter, reducing sugar, total sugar, 
and dextrin contents during the baking process. The starch 
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content decreased correspondingly, and non-reducing sugar 
increased slightly. The greatest change in dry matter, 
sugars, and starch occurred during the first 25 minutes of 
baking, after which the changes were relatively small. The 
roots baked at 375° F. or 400° F. were softer and contained 
a greater amount of dry matter, reducing sugar, and total 
sugar, but a smaller amount of starch than those baked at 
lower temperatures. Non-reducing sugar did not change 
with baking temperature. 

Among varieties, baked Acadian roots were highest in 
table quality and contained the largest amount of non- 
reducing sugar and the smallest amount of reducing sugar 
and starch. Earlyport, which was hardest and of lowest 
quality contained the greatest amount of starch only. The 
varieties did not vary appreciably in the maltose or dex- 
trin content of the baked roots. There was a significant 
negative correlation between the amount of starch and the 
degree of softness of baked roots, while a positive rela- 
tionship existed between the non-reducing or total sugar 
content and the degree of softness. Other carbohydrates 
did not show a consistent relationship with softness. 

During storage all varieties gained in reducing sugar, 
non-reducing sugar, and dextrin contents but decreased in 
the dry matter content in both the raw and baked roots. A 
reduction in starch content resulted during this period. 
The percentage of dry matter and carbohydrates varied 
within varieties due to location. The dry matter and carbo- 
hydrates under consideration tended to remain constant 
when the baked roots were allowed to stand from one to 
twenty-four hours before taking a sample for analysis. 

Microfilm $2.05; Xerox $7.40. 156 pages. 


ANALYSIS OF ADRENOCORTICAL ACTIVITY 
IN THE RAT FOLLOWING EXPOSURE TO 
GOITROGENS AND A LOW AMBIENT TEMPERATURE 


(L. C. Card No. Mic 58-3178) 


John Lawrence McCarthy, Jr., Ph.D. 
Purdue University, 1958 


Major Professors: M. X. Zarrow and Ralph C, Corley 


The activity of the adrenal cortex was studied in rats 
following exposure to goitrogens and cold stressor. Meas- 
urements were obtained on the adrenal weight and the pe- 
ripheral corticoid levels to determine the response of the 
adrenal gland to the various stimuli. 


Goitrogens 





Seven goitrogens were studied to determine whether 
adrenal atrophy was a characteristic response to anti- 
thyroidal agents. Thiouracil (0.1%), Tapazole, Lilly (0.001%, 
0.005%, 0.01%) and potassium perchlorate (1%) were ad- 
ministered in drinking water, while low iodine diet, p- 
aminosalicylic acid (PAS 1%, 2%, 4%), p-aminobenzoic acid 
(PABA 2%, 4%) and sulfaguanidine (2%, 4%) were adminis- 
tered in the food. Groups of male rats, 37 to 40 days of 
age, were treated with the goitrogens for 12 weeks. At the 
end of this period, the animals were anesthetized with 
Nembutal, blood was withdrawn by cardiac puncture for 
steroid analysis, and the weights of the pituitary, thyroid, 
adrenal, thymus, prostate and kidneys determined. 


All goitrogens except 2% PABA produced thyroid hyper- 
trophy. Adrenal atrophy occurred only following adminis- 
tration of diets containing thiouracil, Tapazole, perchlo- 
rate, PABA and sulfaguanidine. The only significant change 
in the blood corticoids occurred in animals fed PABA. The 
blood from these PABA-treated rats showed a 100% in- 
crease in the level of 17-hydroxycorticosterone (30 ug.%) 
and a marked decrease in corticosterone (0-3 ug.%). Ad- 
ministration of ACTH, epinephrine and formaldehyde for 
five days to thiouracil-treated rats produced an adrenal 
hypertrophy and thymus involution. 


Cold Stress 


Plasma samples were obtained from groups of male 
and female rats at various times of day and after varying 
intervals following exposure to a reduced environmental 
temperature, 2° *2°C. The plasma corticoid levels in 
both male and female rats were found to be highest in the 
first two hours of darkness and lowest during the morning 
hours. The concentration of 17-hydroxycorticosterone was 
increased in the plasma of rats exposed to cold stress for 
one hour. The peripheral corticoid levels in animals ex- 
posed to the cold for 2 hours to 90 days were within the 
upper range of the control values. Adrenal hypertrophy 
was found in rats exposed to the stressor for 24 hours to 
60 days while the gland weights of rats exposed to the cold 
for 90 days were the same as in the control animals. 





Summary 





The ability to induce adrenal atrophy was found to be 
independent of goitrogenic activity. The decrease in ad-- 
renal weight could not be correlated with the specific ac- 
tion of the anti-thyroidal agents or with the changes in 
weights of other organs. Only treatment with PABA brought 
about a change in the peripheral blood corticoid levels in 
PABA-treated rats. 

In normal rats, the daily maximum concentration of 
blood corticoids corresponded to the onset of the period of 
greatest activity. In cold stress, an increased corticoid 
level was found only during the first hour of exposure. Ad- 
renal hypertrophy was absent in rats subjected to cold 
stress for 90 days. Adrenal atrophy or hypertrophy had 
no effect on the peripheral level of the blood corticoids. 

Microfilm $2.20; Xerox $7.80. 167 pages. 


THE EFFECT OF TEMPERATURE ON THE 
EXPRESSION OF A HEREDITARY TUMOR IN THE 
TU-E STOCK OF DROSOPHILA MELANOGASTER 


(L. C. Card No. Mic 59-967) 


Gertrude Courant Moser, Ph.D. 
New York University, 1956 


Adviser: Professor M, H. Harnly 


Temperature has a profound effect on the adult mela- 
notic tumor incidence of the tu-e stock of Drosophila mela- 
nogaster; i.e., a bimodal incidence curve is obtained when 











the temperature at which animals are raised is plotted 
against the melanotic tumor incidence of the adults. The 
low incidence points occur at 16° and 29° and the high in- 
cidence points at 21° and 32°. 
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An attempt has been made to learn about the mode of 
action of temperature in tumor determination and tumor 
differentiation in the tu-e stock. Two different approaches 
were pursued, First, the relationship between the tem- 
perature effect on adult melanotic tumor incidence and the 
developmental rates of the animal was examined by a study 
of the temperature-effective periods of 21°, 29°, and 32°. 
Second, histological studies of animals raised at the above 
temperatures were undertaken. 

It was found that all larvae of the tu-e strain possess 
tumors regardless of the temperature at which they are 
raised. It is concluded therefore that temperature has no 
effect on the larval tumor incidence or on the penetrance 
of the tumor gene of the tu-e stock. Furthermore, the his- 
tological studies show that the tumor is composed of larval 
tissue since the tumor cells regress shortly after puparium 
formation along with other larval organs. The melanization 
phase of tumor development also occurs close to the time 
of puparium formation and is accompanied by regressive 
changes in the tumor cells. Amelanotic as well as mela- 
notic tumors are found in larvae. However, late pupae and 
adults possess only melanotic remnants of the tumors which 
had existed during the larval stage. The discrepancy be- 
tween the adult melanotic tumor incidence and the larval 
tumor incidence is due to the fact that the amelanotic tu- 
mors regress completely during the pupal stage. It is 
clear that tumor formation is a separate process from tu- 
mor melanization. The temperatures in the viable range 
that were tested, 21° and 29°, affect the melanization proc- 
ess. 

The most tenable hypothesis is that temperature medi- 
ates its effect on tumor melanization by altering the inter- 
relation of the developmental rates of the animal and tu- 
mor histogenesis. Thus adult melanotic tumor incidence 
depends on the rate of histogenesis of the tumor during the 
larval period. If the melanization of the tumor occurs 
early enough in relation to puparium formation, then the 
tumor is represented in the adult as a remnant of melanin. 
If, however, melanization is delayed in relation to the meta- 
morphic processes, no remnant is observable and it is con- 
cluded that the tumor has been histolyzed along with other 
larval tissues. 

The high temperature, 32°, is outside the viable range 
and affects different processes of tumor histogenesis from 
those affected by 21° and 29°. The abnormal spindle-shaped 
cells occur in abundance throughout the hemolymph of the 
late larvae. A limited exposure to 32° (the 32° shock 
method) results in a large number of melanotic tumors. 
Aggregation of the spindle-shaped tumor cells is delayed 
but not prevented. When the larvae are placed at a lower 
temperature, aggregation and melanization of the tumor 
proceed before puparium formation. Prolonged exposure 
to 32° results in low melanotic tumor incidence. This treat- 
ment prevents the aggregation of the abnormal spindle- 
shaped cells to form compact tumor masses. Melanization 
does not occur in these loose aggregates. It seems that 
compact aggregation is a prerequisite for the melanization 
of the tumor. 

Temperature does not affect tumor determination, but 
it does affect differentiation, i.e., whether the tumor re- 
mains as a loose aggregate of spindle-shaped cells, or be- 
comes an amelanotic compact mass, or proceeds to be- 
come a melanized remnant of the tumor in the adult. 

Microfilm $2.00; Xerox $6.00. 121 pages. 





A PHYSIOLOGICAL STUDY OF CONJUGATION 
IN THE YEAST HANSENULA WINGEI 
(HANSEN) WICKERHAM 


(L. C. Card No. Mic 59-1592) 


Fanny Fern Och, Ph.D. 
The Ohio State University, 1958 





The physiology of conjugation in the yeast Hansenula 
wingei Wickerham was studied by manometric techniques 
under chemically defined conditions. The diploid strain 
Y-2340 (NRRL) and the haploid strains Y-2340-5 (NRRL) 
and Y-2340-21 (NRRL) were used for this study. These 
haploid strains agglutinate when mixed and zygote forma- 
tion can occur. The oxygen consumption was measured in 
the presence of the following carbon sources; glucose, 
fructose, fructose-1,6-diphosphate, glyceraldehyde, pyru- 
vic acid, citric acid, a-ketoglutaric acid, succinic acid, 
oxalacetic acid, acetic acid, glucono-d-lactone, gluconic 
acid, and ribose. All substrates were tested at pH 5.0, 
pH 6.0, and pH 7.0. a 
~The ratio of the oxygen consumptions (Mixture/Haploid 
Sums) was used as an indicator whether that carbon source 
at that specific pH could or could not serve as an energy 
source for fertilization. When the ratio was 1.10or greater 
it was considered positive; i.e., fertilization had occurred. 
With this criterion positive ratios were found for the fol- 
lowing carbon sources: glyceraldehyde at pH 6.0 and pH 
7.0, citric acid at pH 6.0, acetic acid at pH 6.0 and pH 7.0, 
gluconic acid at pH 5.0, and glucono-d-lactone at all pHs. 

The relative oxygen consumptions of the haploid sums, 
taking glucose as 100 at pH 5.0, ranged as low as 29 for 
citric acid at pH 7.0. The relative decrease in oxygencon- 
sumption was generally greater for the acids than for the 
other substrates as the pH was increased to 7.0. At pH5.0 
acetic acid was 100, pyruvic acid was 74, and citric acid 
was 70. Acetic acid decreased to 87 at pH 6.0 and to 80 at 
pH 7.0. Microfilm $2.00; Xerox $3.00. 35 pages. 








THE CHARACTERIZATION OF THE MALTOSE 
PERMEASE AND AMYLOMALTASE OF 
ESCHERICHIA COLI 


(L. C. Card No. Mic 59-1749) 


_Herbert Wiesmeyer, Ph.D. 
Washington University, 1959 





Chairman: Dr. Melvin Cohn 


The utilization of maltose by Escherichia coli has been 
shown to involve two specific steps: the transport of malt- 
ose into the cell by the maltose permease, and the conver- 
sion of the internal sugar to glucose and polysaccharide by 
amylomaltase. Both of these systems have been investi- 
gated and shown to be inducible in certain E. coli strains. 
The major part of the work described here is confined to 
the physical and enzymatic characterization of amylomalt- 
ase, and to the specificity and kinetics of the maltose per- 
mease. 

The enzyme amylomaltase has been purified some 500- 
fold from maltose grown E. coli. The preparations of 
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highest specific activity sediment in the ultracentrifuge as 
a single component of molecular weight 124,000. 
Amylomaltase catalyzes the reversible reaction. 


n Maltose = — n glucose + (glucose), 


By removal of glucose, the polymer, (glucose), can attain 
a size sufficiently large to react with iodine to give.a blue 
color characteristic of amylose. — 

The enzyme has been shown to transfer the glucosyl 
moiety of the non-reducing end of amylose to the carbon 4 
of the glucosyl acceptor to form a disaccharide having the 
@ 1,4 linkage. The substances found to serve as glucosyl 
acceptors are maltose and higher homologues, glucose and 
mannose. 

The maltose concentrating mechanism is distinct from 





other known permeases since mutants of E. coli which lack 
the maltose permease will concentrate other sugars, and 
those which lack other permeases will concentrate malt- 
ose. Furthermore, this permease is specific for maltose. 
The activity of this permease is impressive since it can 
set up a concentration gradient of external to internal malt- 
ose of 1000-fold, and the internal concentration of maltose 
can attain a value of 29 per cent. 

A correlation between sensitivity to bacteriophage and 
the possession of the maltose permease has been observed. 
Mutants which do not adsorb the bacteriophage are also 
found to lack specifically the maltose permease. There- 
fore, a relationship between the sites of attachment and the 
maltose permease is postulated. 

Microfilm $2.00; Xerox $5.40. 106 pages. 
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STUDIES ON FLOWER BLIGHT OF CAMELLIA 
AND CERCOSPORA LEAF SPOT OF 
PHOTINIA SERRULATA 


(L. C. Card No. Mic 59-1528) 


Louis Anzalone, Jr., Ph.D. 
Louisiana State University, 1959 





Supervisor: Professor A. G. Plakidas 


PART I 


Flower blight, caused by Sclerotinia camelliae, Hara, 
is by far the most destructive disease of camellias. When 
tissue implants of diseased petals were plated without sur- 
face sterilization, the blight fungus was isolated in the same 
frequency as from similar tissue surface sterilized before 
plating. The pathogen grew much slower from surface 
sterilized tissue than from diseased tissue without surface 
sterilization. Pure cultures of the blight fungus were ob- 
tained throughout several months of the year by plating 
small tissue sections from within sclerotia. , 

Ferbam, captan, and Terraclor were all effective in 
suppressing mycelial growth of S. camelliae when evalu- 
ated by the agar plate technique. Captan and ferbam were 
fungitoxic at lower concentrations than Terraclor when 
first added to the soil in Petri plates, but the effectiveness 
of the organics decreased after remaining in the soil longer 
than 15 days. Terraclor, which was effective only at higher 
concentrations, showed less tendency to lose its effective- 
ness in the soil. When the same fungicides were applied 
as drenches to soil around camellia plants, Terraclor was 
superior to all fungicides tested in suppressing apothecial 
production. Sulfur was ineffective in controlling the blight 
fungus in all tests. 


eo 





PART I 


Nurserymen in Louisiana have had difficulty for sev- 
eral years in growing salable Photinia serrulata plants 
mainly because of a disease caused by an apparently unde- 








scribed species of Cercospora. This organism attacks the 
foliage, causing numerous necrotic spots and severe de- 
foliation. The fungus has been repeatedly isolated in puré 
culture from tissue plantings and it grows well on potato 
dextrose and oatmeal agar media. Two species of Cer- 
cospora have been described on Photinia: Cercospora 
heteromeles Harkness (on P, arbutifolia), and C. eriobo- 
tryae (Enjoji) Sawada (on P. glabra). The Louisiana Cer- 
cospora is considered distinct from C. heteromeles on the 
basis of morphological differences and from C. eriobotryae 
on both morphological and hostal differences. The disease 
was reproduced on its typical form on P. serrulata by in- 
oculations both with pure cultures (macerated mycelium) 
and with conidia from lesions on P. serrulata leaves. Par- 
alleled inoculations on P. glabra and Eriobotryae japonica 
failed to produce the disease. The Louisiana Cercospora 
is designated C. photiniae-serrulatae, sp. nov. 

Studies were made to obtain information on possible 
control of Cercospora leaf spot on P. serrulata by fungi- 
cidal sprays. The fungicides evaluated were captan, fer- 
bam, Tri-Basic Copper Sulfate, Copper A at 3 pounds/100 
gallons and 4-4-50 Bordeaux mixture. Bordeaux mixture 
consistently suppressed the leaf spot disease when applied 
to Photinia plants as a spray. Tri-Basic Copper Sulfate, 
although erratic in some greenhouse tests, gave excellent 
control of the leaf spot when sprayed on plants in the field. 

Captan and ferbam gave good control against the fungus 
when plants were inoculated shortly after the fungicides 
were applied and allowed to dry; but when the sprayed 
plants were subjected to weathering, these fungicides gave 
very little control. 

All copper fungicides caused some phytotoxicity. 

Microfilm $2.00; Xerox $5.00. 98 pages. 
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A MONOGRAPHIC STUDY OF 
THE FERN GENUS WOODSIA 


(L. C. Card No. Mic 59-2100) 


Donald Frederick MacKenzie Brown, Ph.D. 
University of Michigan, 1959 





The purpose of this study is to clarify the relationships 
of the various species of the fern genus Woodsia and to 
designate the entities properly so that they can be identi- 
fied by others, including non-specialists in the group. 

An historical survey of the genus indicates where and 
why it was placed variously with respect to other genera 
in the Polypodiaceae (sensu lato) by botanists from Lin- 
naeus to the present, 

Clearing techniques, which are described, were used to 
study the anatomy of the mature sporophyte and significant 
differences, heretofore undetected, were found in the lami- 
nar epidermal cells, trichomes and indusia of various spe- 
cies. 

The spores were studied but the differences proved so 
minute that they were of little value as an aid to classifi- 
cation. Some differences in spore size were found to be 
correlated with the *primitive” or “advanced” condition of 
a species. The larger spores tended to occur in the more 
primitive species. 

Cytological studies, using the “squash” technique on 
sporocytes and young crosiers, demonstrated the existence 
of two basic chromosome numbers in the genus, i.e. X= 
38 and X= 41. Two definite cases of tetraploidy were dis- 
covered and it is shown that polyploidy in Woodsia may be 
but is not always accompanied by the “gigas” state in plants 
with higher chromosome numbers. 

The geographic distribution of the various species is 
surveyed and explanations based on paleobiological evi- 
dence are adduced to explain the distributions of those spe- 
cies which are disjunct. 

Studies of the gametophytes of various species showed 
that there were no significant differences between these; 
and the method of development of the prothallial filaments 
is of a type common throughout the higher ferns. 

The species considered to be most primitive, and also 
the largest assemblage of species, occur in southwestern 
China, and consequently this area is postulated to be the 
center of origin of the genus. 

Species relationships are indicated by advancement in- 
dices based on twelve characters. These indices are 
plotted on a concentric semi-circular chart that shows the 
most probable evolution in the genus. 

The taxonomic revision includes a key to twenty-two 
species including two varieties; descriptions and discus- 
sions of these, and their hybrids; and illustrations of pin- 
nae, upper and lower epidermal cells, trichomes, scales 
and indusia for all are given. The concepts of several spe- 
cies have been considerably altered on the basis of new 
evidence. Microfilm $5.05; Xerox $16.80. 393 pages. 














PERITHECIAL DEVELOPMENT IN THE 
HOMOTHALLIC STRAIN OF GELASINOSPORA 
CALOSPORA (MOUTON) MOREAU ET MOREAU 


(L. C. Card No. Mic 59-1677) 


John Jay Ellis, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Constantine J. Alexopoulos 


The homothallic strain of Gelasinospora calospora has 
a type of centrum which resembles that described as the 
Xylaria type centrum. 

Nuclear division seems to take place in the hyphae near 
the hyphal tips of an actively growing colony. Some of the 
nuclei appear to migrate into the hyphal tip cells. 

The perithecium begins its development as an aseptate 
tightly coiled hypha, the protoperithecial initial. Septa 
soon form leaving the cells multinucleate. A branch from 
the protoperithecial initial envelops the inner coil. Then, 
plasmogamy usually occurs between a short hypha from 
the mother hypha or a neighboring hypha, and a peg from 
the inner coil. The outer coil forms a compact ball of 
pseudoparenchymatous cells containing 2 to 7 nuclei each. 

The inner coil enlarges and becomes septate leaving 3 
to 9 nuclei in each cell. A second branch arises from the 
inner coil and surrounds the terminal portion of the inner 
coil with septate hyphae. These hyphae also become pseu- 
doparenchymatous. 

The terminal portion of the inner coil differentiates into 
two portions. One portion, which seems to be a branch, 
enlarges and becomes densely filled with nuclei. Later 
this enlarged branch becomes septate and pseudoparen- 
chymatous. In theother portionof the inner coil, the nuclei 
enlarge. This portion seems to be the primary ascogenous 
hypha. 

Ascogenous tissue forms from the primary ascogenous 
hypha. The cells immediately above the ascogenous tissue 
begin to separate forming the perithecial cavity. 

Cells produced from the first branch differentiate into 
the outer wall tissue of the perithecium. Cells from the 
second branch become the inner wall tissue. Paraphyses 
form from the cells which originated from the third branch 
at approximately the same time as croziers form from 
short hyphae of the ascogenous tissue. Paraphyses are 
proliferated higher and higher along the inner wall as the 
perithecium enlarges. At the top of the immature perithe- 
cium periphyses begin to form from inner wall tissue as 
the ostiole begins toform. The inner wallcells, periphyses 
and outer wall cells proliferate to form the neck of the 
perithecium. 

The mature perithecium consists of an outer wall, an 
inner wall which extends into the neck as periphyses, the 
gelatinized remnants of the paraphyses, and the maturing 
asci containing eight spores each. 

Microfilm $2.00; Xerox $4.60. 89 pages. 
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PLANT TAXONOMY AND ECOLOGY OF THE 
EAST EAGLE CREEK DRAINAGE OF THE 
WALLOWA MOUNTAINS, NORTHEASTERN OREGON 


(L. C. Card No. Mic 59-1708) 


Serge Conrade Head, Ph.D. 
Oregon State College, 1959 


Major Professor: Albert N. Steward 


This is a report of a study of the taxonomy and ecology 
of the vascular flora of the East Eagle Creek drainage sys- 
tem which is located on the south flank of the Wallowa 
Mountains in northeastern Oregon. 

The seasons of 1951, 1952, 1953, 1957, and a portion 
of 1958 were devoted to the collection, identification and 
classification of the vascular flora. 

The species of plants have been grouped into several 
plant associations and vegetation zones. Each association 
is discussed in detail, supplemented by presence and cov- 
erage data for characteristic species. 

From an elevation of 3800 to approximately 5500 feet, 
the climatic climax is considered to be the Abies grandis / 
Pachistima myrsinites association. At higher elevations 
to at least 7500 feet, the climatic climax is the Abies lasio- 
carpa - Picea engelmanni / Phyllodoce empetriformis as- 
sociation. The Pinus ponderosa / Agropyron spicatum, 
Artemisia tridentata / Agropyron spicatum and the Pinus 
albicaulis / Vaccinium scoparium associations are edaphic 
or topo-edaphic climaxes. The Pseudotsuga menziesii / 
Calamagrostis rubescens - Spiraea lucida and the Abies 
lasiocarpa - Picea engelmanni / Pachistima myrsinites 
associations are climatic climaxes of a very minor nature. 

Effects of grazing are presented in a comparison of 
presence and coverage data for species of plants occurring 
in two meadow areas. 

The vascular flora of the East Eagle Creek drainage 
system is treated and catalogued systematically. Keys 
are presented to plant families and within families to genus 
and species. Descriptions have been prepared for each 
species of plant. The flora may be summarized numeri- 
cally as, families of vascular plants 64, genera 241, and 
total species 464. 

Microfilm $3.30; Xerox $11.20. 254 pages. 




































































METABOLIC EFFECTS OF THE 
FUNGAL-TOXIN VICTORIN 


(L. C. Card No. Mic 59-1537) 


Lawrence Ronald Krupka, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor Harry E. Wheeler 


The results obtained in the present investigation showed 
that victorin, the toxin produced by Helminthosporium vic- 
toriae M. and M., caused a marked increase in oxygen con- 
sumption of oat tissues susceptible to H. victoriae, but had 
no such effect on resistant varieties. Studies with respir- 
atory inhibitors revealed that a) 2,4-dinitrophenol, an un- 
coupler of oxidative phosphorylation, had no effect on sus- 
ceptible oat tissue pretreated four hours with toxin; b) so- 











dium fluoride, an inhibitor of glycolysis, nullified the re- 
spiratory increase induced by victorin, thereby indicating 
that the hexose monophosphate shunt does not act as a fac- 
tor in varietal resistance; c) Sodium diethyldithiocarbam- 
ate and phenylthiourea, two inhibitors of copper-containing 
enzymes, had a greater effect on victorin-treated tissues 
than upon controls; whereas malonic acid, a Kreb cycle in- 
hibitor, had the reverse effect. 

Studies of terminal oxidase activity in victorin-treated 
tissues indicated that ascorbic acid oxidase activity was. 
two to four-fold greater in homogenates of susceptible oat 
tissues than in those from toxin-treated resistant or un- 
treated susceptible plants. Spectrophotometric determina- 
tions, using the indicator, 2,6-dichlorophenolindophenol, 
showed three-fold less ascorbic acid in toxin-treated sus- 
ceptible tissue than in untreated controls. 

Microfilm $2.00; Xerox $3.60. 62 pages. 


STUDIES ON PINK ROOT OF ONIONS AND 

SHALLOTS AND THE: CAUSAL ORGANISM 

PYRENOCHAETA TERRESTRIS (HANSEN) 
GORENZ ET. AL. 


(L. C. Card No. Mic 59-1538) 


Martin Michael Kulik, Ph.D. 
Louisiana State University, 1959 





Supervisor: Professor E, C. Tims 


The search for a chemical control for pink root began 
with the laboratory testing of 46 chemicals for their phyto- 
toxicity towards onion seed. Fifteen of these materials 
were tested in the greenhouse and stand counts of onion 
seedlings in pots treated with them indicated that only 2 
out of the 15 were phytotoxic at concentrations which did 
not injure the onion seed In Vitro. 

Thirty-eight out of 54 chemicals tested by the agar plate 
technique inhibited the pink root fungus to a degree that was 
highly significant. Four other materials produced signifi- 
cant inhibition. 

The conventional filter paper disc technique was modi- 
fied so that these 54 fungicides could be tested against 
Pyrenochaeta terrestris. The results showed that 25 of 
the 54 materials yielded highly significant results and 3 of 
them yielded significant results. Twenty of these 25 fungi- 
cides produced similar results when tested by both methods. 

Twenty-three out of 50 fungicides tested in sand culture 
reduced the incidence of pink root to one per cent or less. 

Three series of field tests put out over a 2 year period 
were not successful due to the lack of pink root develop- 
ment. 

Twenty-two out of 29 chemotherapeutants tested by the 
agar plate method caused highly significant inhibition of 
Pyrenochaeta terrestris. However only 8 of the 29 pro- 
duced similar results when tested by the modified filter 
paper disc technique. 

The 29 chemotherapeutants were tested in the green- 
house by immersing pots of onion seedlings in solutions of 
these materials for varying lengths of time. These tests 
gave no positive results because the isolate later used to 
infest the sand had lost its pathogenicity. 

These 29 materials were also tested as drenches in 
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sand culture. None of them reduced the incidence of pink 
root to one per cent or less. 

A number of chemotherapeutants were also tested in 
the field but the results of these tests were largely nega- 
tive. However in a few isolated instances a significant re- 
duction of pink root was evidently achieved. 

Twenty-three wetting, sticking, and penetrating agents 
were tested in order to find a material that would increase 
the amount of streptomycin sulfate that would adhere to 
onion plants and penetrate the epidermis. Only one of these 
materials gave results of any value. The use of the solvent 
from Goodrite Vinyl Resin Latex Sticker resulted in a re- 
covery of 13 ppm. of streptomycin sulfate from the sap of. 
onion plants sprayed with a solution of this material plus 
the antibiotic. , 

A test was made of the uptake of streptomycin sulfate 
by young onion plants but the results were quite contradic- 
tory and did not fall into any definite pattern. 

Cultural studies of Pyrenochaeta terrestris included a 
pathogenicity determination for 91 mycelial isolates from 
one infested field. It was found that the isolates varied a 
great deal in their ability to attack onion roots. 

Fifteen single spore isolates from a single pycnidium 
produced In Vitro by a highly pathogenic culture of Pyreno- 
chaeta terrestris were found to be highly pathogenic. The 
average disease index for the group as a whole was 100.0, 
compared to 87.2 for the parent isolate. 

A study was undertaken of the growth of 3 isolates of 
the pink root fungus at pH levels 4, 6, and 8 in modified 
Czapek’s medium. One isolate grew significantly better 
than the other two and the best growth of the 3 isolates was 
made at pH 8. 

Ninety-one mycelial isolates of Pyrenochaeta terrestris 
were grown on beanpod agar slants for 57 days. Eight iso- 
lates produced pycnidia and 10 others produced pycnidium- 
like bodies characterized by a lack of spores and setae. 
The mean disease index for the 18 isolates which had pro- 
duced structures of either type was much higher than the 
index for the 73 that produced neither pycnidia nor pycnid- 
ium-like bodies. 

Microfilm $2.00; Xerox $6.60. 137 pages. 
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The physiological adaptations of endemic plants to the 
Atlanta area granite outcrops present an interesting prob- 
lem in the evolution of physiological systems. Some work- 
ers have theorized that plants of different stocks may evolve 
similar adaptations in the same environment. In order to 
test this “common denominator” theory, two aspects of the 
physiological adaptations of Amphianthus pusillus, Isoetes 








melanospora, and Diamorpha cymosa were investigatud. 
The microenvironment of the outcrops is characterized by 
high light intensities in the range of 12,000 to 13,000 foot- 
candles, and very low soil solution content of nitrogen, 
phosphorus, and potassium. 

The rates of apparent photosynthesis of plants of the 
three species under a series of light intensitiesfrom 1,000 
to 10,000 foot-candles were measured. The effects of dif- 
ferent balances of nitrogen, phosphorus, and potassium 
salts upon the growth of the three species, both in the 
greenhouse and in the field, were investigated. 

The results of the photosynthetic experiments indicate 
that the three species have evolved qualitatively similar 
photosynthetic apparatus in response to nearly the same 
microenvironment, Light saturation does not occur below 
light intensities of 10,000 foot-candles for any of the three 
species, indicating an adaptation of the photosynthetic ap- 








paratus to the high light intensities occurring on the open 


area of the outcrops.. The high photosynthetic compensa- 
tion points, approximately 1,000 foot-candles for A. pusil- 
lus and I. melanospora and approximately 3,000 foot- 








candlesfor D. cymosa, indicate that the plants must live 





in areas of fairly high light intensities to survive over ex- 
tended periods. The requirement of the plants for high 
light intensities may be a cause of the plants having been 
selected for adaptation of the upper end of the light curve 
to high light intensities and having been selected for adap- 
tation of their mineral salt metabolism to low soil salt 
contents. Evidently the three species evolved an ability to 
absorb efficiently mineral salts from very dilute soil solu- 
tions, and because of this could live in open areas of the 
outcrops and escape shading by taller plants which could 
not survive on the areas low in soil salts. 

The results of the mineral salt experiments supported 
this theory. Nitrogen appears to be the element most lim- 
iting to growth of A. pusillus, I. melanospora, and D. cy- 
mosa on the outcrops. Culture solutions without nitrogen 
caused little, if any, growth; those with nitrogen generally 
grew Significantly more than the nitrogen-free or control 
cultures. Phosphorus and potassium did not appear to be 
generally as limiting as nitrogen, but the complete cul- 
tures were generally significantly larger than the nitrogen- 
free and control cultures, and often larger than the phos- 
phorus-free or potassium-free. In all cases the plants ap- 
peared most “normal” in the nitrogen-free and control 
cultures, and the nitrogen-free cultures closely resembled 
the controls. Addition of nitrogen with or without phos- 
phorus or potassium sped up the onset of renewed Spring 
growth and anthesis, perhaps causing the plants to be in 
an un-hardened condition during the period of killing frosts. 

The common ability of A. pusillus, I. melanospora, and 
D. cymosa to survive in areas of low salt concentrations 
and high light intensities permits these plants to escape : 
competition and shading from taller plants and thus to sur- 
vive in the habitat to which they are restricted by their 
high photosynthetic compensation points. 

Microfilm $2.00; Xerox $4.80. 92 pages. 
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STREPTOMYCIN ABSORPTION AND 
TRANSLOCATION BY HOPS (HUMULUS 
LUPULUS L.), AND EFFECTS OF STREPTOMYCIN 
ON THE HOP DOWNY MILDEW DISEASE 


(L. C. Card No. Mic 59-1710) 


Charles Robert Maier, Ph.D. 
Oregon State College, 1959 
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Recent tests with antibiotics to control hop downy mil- 
dew, incited by Pseudoperonospora humuli (Miy. et Tak.) 
Wilson, have shown streptomycin therapy to be promising 
for practical field control of the disease. The objectives 
of this investigation were to determine to what extent strep- 
tomycin was absorbed, translocated, and retained in hops, 
and what the necessary systemic concentrations were to 
reduce secondary infection and. eliminate established in- 
fection, and to determine the manner of streptomycin ac- 
tion in controlling downy mildew. 

Suitable techniques for streptomycin bioassay in hops 
were determined, and a standard curve constructed from 
which the streptomycin concentrations in assayed material 
were determined directly after inhibition of the assay or- 
ganism had been measured. Streptomycin was absorbed 
readily from preparations applied in foliar spray and in 
lanolin paste, but absorption was negligible from applica- 
tions to the soil. Efficiency of absorption of streptomycin 
from lanolin paste and foliar sprays was 4.15 and 6.06 per 
cent, respectively, from streptomycin sulfate applications. 
Peak concentrations attained with foliar sprays was pro- 
portional to the spray concentration of streptomycin. Levels 
as high as 242 ppm systemic streptomycin were obtained 
following 2000 ppm foliar sprays, and 133 ppm following 
lanolin mixtures. Peak concentrations were followed by 
sharp declines. 

Rapid upward translocation occurred in greenhouse 
trials with streptomycin, amounting to 4.0 and 4.2 centi- 
meters per minute for the sulfate and nitrate applications, 
respectively. No downward translocation of streptomycin 
was detected. 

Streptomycin was taken up in greater amount and re- 
tained for longer periods in field-treated hops than oc- 
curred in greenhouse trials. A second application of 1000 
ppm spray applied 16 to 21 days after the first produced 
higher levels and longer retention than did a single appli- 
cation. Minimum systemic concentrations effectively re- 
ducing secondary leaf infection were between 12 and 19 
ppm, and for eliminating established infection from sys- 
temically diseased shoots were between 46 and 69 ppm 
streptomycin. | 

Four effects of streptomycin on the downy mildew dis- 
ease in the field were: 1) reduction in the number of sys- 
temically infected shoots produced; 2) retardation in sporu- 
lation of the fungus on systemically infected shoots; 3) re- 
covery and normal growth of vines which were systemi- 
cally infected at treatment; and 4) reduction in secondary 
leaf infection of the vines. 

Microscopic examination of systemically infected hops 
treated with streptomycin showed: 1) reduction of myce- 
lium in pith and cortex tissues of stems, with isolated 
pockets of hyphae formed in the cortex; 2) abnormal con- 
dition of systemic hyphae in pith and cortex of stems and 
mesophyll of leaves indicated by deep staining of the hyphal 








nuclei with hematoxylin; 3) absence of hyphae in the grow- 
ing tips, due to inhibition of the fungus allowing shoot tips 
to outgrow the pathogen; 4) reduction in abundance and 
continuity of hyphae passing from stem nodes into lateral 
shoots; 5) production of stunted, distorted sporangiophores 
bearing few sporangia; 6) marked reduction in the sporan- 
gial formation, in zoospore production, viability, and ger- 
mination, and reduced germ tube growth rate from germi- 
nating spores; and 7) absence of oospores in streptomycin- 
treated hops known to possess considerable secondary in- 
fection. Systemic streptomycin on downy mildew in vivo 
was two-fold: it caused marked reduction in the abundance 
and vigor of systemic vegetative hyphae allowing normal 
host shoot growth; and it retarded or interrupted the pro- 
duction of both sexual and asexual spores. 
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Morphological, pathogenetic, and nutritional studies of 
three strains of pathogenic Sporotrichum schenckii, their 
mutants and variants and of Sporotrichum epigeum, a non- 





| pathogenic species, were conducted. The variant and mu- 


tant strains were obtained by irradiation of the fungous 
strains under ultraviolet light. Several yeast and pleomor- 
phic forms of the parent strains were obtained which ordi- 
narily exist only in the living animal or human host or on 
special enriched media at 37°C. Those strains that sur- 
vived continual transfer without change were used in the 
morphological, pathogenetic, and nutritional studies along 
with several mycelial variants. 

On Sabouraud dextrose agar plus animal and human 
bloods at 37°C, variations in morphological types from my- 
celium to mycelial-yeast or yeast forms and from pleo- 
morphic to yeast forms were obtained. Anti-fungal factors 
in several animal bloods for specific strains were noted. 

In the pathogenetic tests, the mycelial strains were 
found to infect mice more readily than the yeast or pleo- 
morphic strains. 

Carbon source studies showed that no one carbohydrate 
source was able to promote excellent growth of all strains 
of fungi and in most of the cases, the mutant strains showed 
inability to grow as vigorously as the parent strain. 

The nitrogen source studies indicated that potassium 
nitrate, ammonium nitrate and dl-isoleucine were utilized 
poorly by the various strains. No one nitrogen source was 
able to support excellent growth of all strains of these fungi 
and as in the carbon source study, the mutant strains were 
unable to grow as vigorously as the parent strains. Micro- 
kjeldahl tests did not show that strains used in the nitrogen 
studies were able to fix nitrogen. 


Microfilm $2.00; Xerox $4.60. 86 pages. 
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Studies were conducted in the laboratory to determine 
certain metabolic pathways in nut grass, Cyperus rotundus 
L., as influenced by germination, oxygen gradients, and 3- 
amino-1, 2, 4-triazole (amitrol). 

Either single tubers or three and five connected by 
rhizomes were exposed to 1, 10 and 20 per cent oxygen in 
combination with 1, 5, 10 and 15 per cent carbon dioxide. 
Germination of single tubers was greatest under 20 per 
cent oxygen and 15 per cent carbon dioxide. Tubers ex- 
posed to 1 and 10 per cent oxygen in mixture with 1 per 
cent carbon dioxide germinated 7.9 and 55 per cent less, 
respectively, than those under 20 per cent oxygen. Germi- 
nation was depressed in 1 and 10 per cent oxygen with in- 
creased carbon dioxide levels. 

A larger number of tubers germinated in the chain un- 
der the high oxygen gradients. Dominancy was broken in 
the chain with oxygen concentration above 1 per cent. Dif- 
ferent patterns of germination occurred in the chains un- 
der all oxygen levels. The respiration of dormant and ger- 
minated tubers was increased as oxygen concentration in- 
creased from 1 to 100 per cent. All respiratory studies 
were conducted using conventional manometric techniques. 

Studies to determine the metabolism during germina- 
tion revealed that the dormant tubers operated primarily 
on organic acids. Activities of catecholase, and isocitric 
dehydrogenase and certain Krebs cycle oxidases on “par- 
ticles” were probably coupled with the organic acid metab- 
olism. The germinated tuber possessed ascorbic acid oxi- 
dase. About equal activities of succinic and isocitric de- 
hydrogenase were found on “particles” from the germi- 
nated tubers. Probably these enzymes were coupled with 
carbohydrate metabolism. Ascorbic acid content decreased 
during germination which indicated an increase in ascorbic 
acid oxidation. The major change in metabolism appeared 
to take place at about five and one-half days of germina- 
tion. 

Polyphenoloxidase was established as the main terminal 
enzyme in the dormant tuber. Results obtained using the 
substrates, tyrosine, 3,4-dihydroxyphenylalanine (dopa), 
and p-cresol revealed that these compounds were oxidized 
by tissue preparations. Ascorbic. acid, p-nitrophenol, ben- 
zoic acid, thiourea, diethyldithiocarbamate, and oxalic acid 
inhibited catecholase. 

The activities of catecholase, ascorbic acid oxidase, 
dopa oxidase, peroxidase and catalase were determined in 
extracts from tubers which had received amitrol treatment 
in sufficient concentration to inhibit germination. The 
treatment period was 8 days. 

Amitrol depressed the activity of ascorbic acid oxidase 
in tubers. Catecholase and dopa oxidase activities were 
depressed by amitrol treatment. 

The highest level of amitrol held the activity of peroxi- 
dase in treated tubers at the same level found in the dor- 
mant tuber. 








Catalase activity was 18.5 times higher in the control 
than in treated tubers. | 
Microfilm $2.00; Xerox $4.80. 95 pages. 
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The major objective of the study was to attempt to de- 
termine the effect of varying chemical compositions brought 
about by processing methods on the serum viscosity and 
water retention of tomato purée. In order to accomplish 
this it was necessary to determine the relationship that 
various substances believed to influence thickening of pec- 
tinous solutions hold to serum viscosity and water reten- 
tion. 

Viscosity measurements were made on tomato pectin 
solutions that varied in pH, sugar, and calcium contents as 
well as in pectin concentration; it was felt that if tomato 
purée were reduced to its simplest terms the effect of the 
various factors that influence viscosity of pectinous solu- 
tions could be better determined. Change in pH from 4.00 
to 4.50 had no effect on the viscosity of tomato pectin (4.96 
per cent methoxyl) solutions. During the study it was found 
that with added calcium, the viscosity of dilute pectinous 
(0.025 to 0.100 per cent pectin) solutions increased abruptly 
(at all sugar levels); precipitation of calcium pectate at 
higher pectin concentrations preceded gelation. Complete 
precipitation of calcium pectate or gelation accompanied 
the addition of 100 p.p.m. free calcium ion to pectinous so- 
lutions of various solids contents and pH. Gels of various 
degrees were obtained at all solids contents and pH values 
for pectin solutions of 0.100, 0.200, and 0.300 per cent. 
The degree of precipitation of calcium pectate increased 
at all pectin concentrations with an increase in dehydrat- 
ing agent (sugar or calcium ion). 

Forty one replications of tomato purée were prepared 
during the 1952 growing season; the preparations were 
made by the conventional hot and cold break processes and 
by the hot and cold break methods with 0.25 per cent so- 
dium hexametaphosphate (Calgon) added to the tomato mac- 
erate prior to extraction. The following are the conclu- 
sions made from the study concerning the effect of method 
of process on the serum viscosity and water retention of 
tomato purée. 


1) The pectin obtained from Rutgers variety tomatoes was 
found to be predominately low methoxyl and is charac- 
terized by increased relative viscosity with added in- 
crements of calcium at solids levels varying from 0 to 
25 per cent, 


2) The hot break process produced purées of higher pec- 
tin contents, relative viscosity, and water retention 
values than the cold break process produced. 


3) In the absence of added calcium ion, the use of Calgon 
during extraction decreased serum viscosity and degree 
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of water retention of purées prepared by the hot and 
cold break processes. 


4) With added calcium, Calgon-treated lots (hot break 
process) exhibited higher relative viscosity and water 
retention values than purées prepared by the conven- 
tional methods of process. 


5) A method was described whereby the relative viscosity 
at any solids content or degree of concentration may 
be determined mathematically for a given sample of 
purée, 


6) A method was described whereby the degree of water 
retention of tomato purée may be estimated objectively 
with a fair degree of accuracy. 


7) Correlation coefficients calculated by comparing rela- 
tive viscosity, water retention, and pectin content indi- 
cate that a 1 per cent level of significance exists be- 
tween the physical measurements and pectin content. 

Microfilm $2.35; Xerox $8.20. 177 pages. 
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The genus Blumea is a member of the family Compositae 
and tribe Inuleae, and one which characterizes the floras | 
of the Old World tropics. The present investigation was 
carried out with the intention of analyzing the variation 
patterns within the group, of reworking the classification 
of the genus, and of constructing a key for the identifica- 
tion of its species. 

The study includes detailed examination of approxi- 
mately 8,000 herbarium specimens from over the entire 
geographic range, and the problem has been approached 
primarily from the standpoint of comparative morphology 
and anatomy, supplemented and reinforced by data from 
gross external features. Both the general discussion and 
the systematic treatment are supported by numerous origi- 
nal illustrations. 

The first part of the treatment includes the introduction 
and the general analysis. The need for a taxonomic re- 
vision of Blumea, the scope of the problem and the various 
techniques utilized in this study are initially discussed. 
This is followed by a review of the taxonomic history of 
the genus, its interrelationships with the other genera of 
its section and sub-section, and its geographic distribution 
and ecology. 

The morphological and anatomical criteria investigated 
include detailed observations on both the vegetative and the 
floral organs of the plants. In addition to the traditional 
characteristics of external morphology, previously unde- 
scribed data from the structure of leaf epidermal tissues, 
the position of stomata, the type and morphology of tri- 
chomes, and the relative lengths of the anther tails is pre- 
sented. These features were hitherto uncorrelated, and 





they have emerged as reliable taxonomic characters as a 
conclusion of this study. The pollen grain morphology and 
wood anatomy were also investigated but these did not show 
any significant or dependable variation. 

The second part is based upon the morphological and 
anatomical study and contains the systematic revision. The 
total number of species was reduced to 49, although well 
over 200 species have been recognized at one time or 
another in the past. The species fall into seven sections. 

After a detailed diagnosis of the genus, and an artifi- 


Cial key to all the species, each of the sections is dis- 


cussed in turn. The treatment of each section comprises 
a key to its species, followed by a revision of each of them. 
For each taxon is included a list of its synonyms, a full 
description, data on the geographic distribution and habitat, 
its affinities with other taxa, and a citation of all the speci- 
mens examined. A list of the names and taxa of uncertain 
status and the excluded species conclude the treatment. 
Microfilm $4.15; Xerox $14.00. 321 pages. 
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Experiments were conducted to study the morphogenetic 
effects of sugars. Plants of Regnellidium diphyllum were 
grown in sterile culture, in ten different media, including 
a control solution, under controlled temperature and light 
conditions. Germinated, and recently fertilized, mega- 
spores were used as inoculae. Three sugars, glucose, 
fructose, and sucrose were used in three different concen- 
trations 1%, 2.5% and 5% in preparation of the media. Ob- 
servations were taken on size and form of organs and in- 
ternal anatomy, after a period of 12 weeks. 

In the media with lower concentration of sugars, the 
plants grew better than in the control medium. In medium 
with higher concentrations of sugars, the plants though es- 
sentially normal in form, were dwarfed. This general size 
effect was further confirmed by growing the same plant in 
different media, e.g. transferring a plant from one medium 
to another either with or without sugar or with sugars in 
different concentrations. 

Changing sugar concentration, that is from 1% to 5% had 
more influence on size characteristics and structural modi- 
fications than variation of kinds of sugars in the medium at 
any one concentration. 

Associated with differences in concentration there were 
certain variations with regard to the size of organs and 
their anatomy. The length of the leaves, roots, and the 
rhizome apex; dimension of the blades and the number of 
veins on them, were greater in plants grown in lower con- 
centrations than in the higher. The air spaces in the rhi- 
zome, petiole, and root; the mesophyll tissue in leaf; and 
the quantity of vascular tissue in the rhizome, petiole and 
root were reduced in media with higher sugar concentra- 
tions. 

Though the stomata were always present on the upper 


The items following each abstract are: the number of manuscript pages in the dissertation and tts cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3100 BOTANY 





epidermis, as in most other aquatic plants, their distribu- 
tion on the lower epidermis varied with the concentration 
and kind of sugar. In the leaves formed in the control me- 
dium and in 1% sugar media there were no stomata on the 
lower epidermis. In 2.5% sugar media there were stomata 
on the lower epidermis, though relatively few of them. In 
5% sugar media, though there were not so many stomata 


on lower epidermis as on upper, they were relatively more 


frequent than on lower epidermis of leaves developing at 
the two lower concentrations. Some variation in number 
of stomata exists between media with different kinds of 
sugar. 

It is suggested that the variation in distribution of sto- 


mata is explained by the effect of sugar concentration upon. 


the availability of water in the medium. The relationship 
between the size of the leaf, the inter-stomatal distance, 

and the frequency in the number of stomates per field is 

also discussed. : 

The plants did not grow so well on solid media. 

By transferring individual plants from one medium to 
the other either with or without sugar, and with sugars of 
different concentrations, the size of the leaf, the presence 
or absence of stomata ofi the lower epidermis, the number 
of veins, and the rhizome structure could be altered in one 
and the same plant. When the nutrition balance was upset 
by such transfers, the plants, that were transferred from 
glucose medium to Knop’s medium developed bladeless 
leaves. The formation of abnormal leaves noticed in dif- 
ferent media is described. 

The variation in the shape of the pinnae was marked in 
higher sugar concentrations and this phenomenon is dis- 
cussed, 

To determine whether the above mentioned variation in 
size and structure was due to the nutritive role of the sug- 
ars or their effect upon osmotic concentration, experi- 
ments were conducted with mannitol. The osmotic con- 
centration of the medium was raised using mannitol in 
combination with sugar media, until it was approximately 
the same as that of 2.5% and 5% sugar media. In both these 
media plants responded with a reduction in size and other 
characteristic features of plants grown on sugars alone 
producing comparable osmotic concentrations. But further 
analysis of structural features, such as, stomatal distribu- 
tion, quantity of roots formed, and number of veins per 
unit area, etc., indicate there was a distinct difference be- 
tween plants grown with mannitol in the medium and those 
grown on pure sugar. In other words osmotic concentra- 
tion does not produce the same morphogenetic effect as 
sugar nutrition. 

Microfilm $2.00; Xerox $6.80. 145 pages. 
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William Wallace Scott, Ph.D. 
University of Michigan, 1959 


The purpose of this investigation is to present a new 
account of the genus Aphanomyces, to bring together in 
one paper the published studies dealing with the morphol- 
ogy and taxonomy of the various species, and to add to this 
information conclusions based upon observations of living 








and preserved material. The majority of living specimens 
was obtained from approximately 550 collections of soil, 
water, plankton, and insect exuviae made by the writer and 
others in 13 states and in Alaska, Laborador, New Zealand, 
Cuba, and Puerto Rico. 

The procedure used in the isolation and propagation of 
species of Aphanomyces is presented. These techniques 
are essentially similar to those employed by other students 
of the water-molds. All isolates were obtained and propa- 
gated on small pieces of sterilized snake skin or on halves 
of sterilized hemp seed (Cannabis sativa). Bacteria-free 
cultures were secured and the morphological characteris- 
tics of the species observed under standardized conditions. 

An account of the developmental phases in the life-cycle 
of a representative species, Aphanomyces laevis, as well 
as a discussion of the morphological variations and ab- 
normalities in this and related species is presented. An 











attempt has also been made toward the clarification of the 


descriptive terminology applied to the morphological char- 
acteristics of these fungi. 

Insofar as possible, the relationships of species within 
the genus has been indicated. The genus is readily divisi- 
ble into three main categories on the basis of oogonial wall 
ornamentation. Such a separation is proposed with the 
erection of three subgenera, Aphanomyces, Axyromyces, 
and Asperomyces. Other features of taxonomic signifi- 
cance are the size and nature of the oogonia; the shape, 
application, and origin of the antheridia; and the morphol- 
ogy of the asexual reproductive structures. These charac- 
teristics are used in the keys provided for the identifica- 
tion of species within each subgenus. 

As a result of this investigation twenty-five species are 
recognized as valid members of the genus Aphanomyces, 
including three species (A. patersonii, A. bosminae, A. ir- 











posed and four taxa are considered synonymous. One spe- 

cies (A. gordejevi Skvortzow) has been so incompletely de- 

scribed as to justify its exclusion from the genus. 
Microfilm $2.30; Xerox $8.00. 173 pages. 
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The objectives of the study were threefold, to ascertain 
(1) the relative amount of sulfur in the flour, bran, em- 
bryos, and shorts, and in the gluten, starch, and water- 
soluble fractions of the flour, (2) the relative amount of 
sulfur in relation to the amount of nitrogen in each frac- 
tion, and (3) the chemical form of sulfur in each compo- 
nent, e. g., sulfate. 

Three sets of plants were grown hydroponically in the 
greenhouse. Each set consisted of 50 two-quart jars each 
supporting the growth of three plants. Three hundred 
eighty-five microcuries of sulfur-35 were introduced into 
the solution in each jar when the plants were in the boot 
stage. No abnormal trait was noticed in the plants or ker- 
nels because of radiation. The kernels were milled using 
micro-milling procedures. 
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Assays of sulfur-35 were first made using the infinitely 
thick sample technique but this was discontinued and all 
later assays were made on oxidized samples. Two methods 
for the study of sulfur-35 in plant tissue were developed. 
The first method involved the use of the Parr bomb incom- 
bination with ion exchange procedures for ascertaining 
tracer levels of sulfur-35 in the samples studied. The sec- 
ond method provided for correcting the effect of self- 
absorption on low-energy beta emitters. 

Radioautographs of longitudinal sections of the wheat 
kernels were made showing the gross distribution of sulfur- 
35 in the kernel. 

After micro-milling, assays for sulfur-35 were made of 
the kernel parts. The data show the highest concentration 
of sulfur was deposited in the germ, with bran, flour, shorts, 
and red dog was deposited in the germ, with bran, flour, 
shorts, and red dog following in order, respectively. Starch 
was separated from the flour and found to have some radio- 
activity. Centrifuging the starch separated it into light and 
dark fractions. The radioactivity was found almost en- 
tirely in the dark (tailings) fraction. 

Removal of the starch from the endosperm left two 
fractions, a water-soluble and a water-insoluble fraction, 
the gluten. The count rate of sulfur-35 was found to be ap- 
proximately the same in both of these fractions although 
nitrogen analyses showed the percentage of protein to be 
materially greater in the gluten fraction. Analyses of 
water-soluble protein showed it to have the same magni- 
tude of radioactivity as the gluten. Investigation of the di- 
alyzates of the water-solubles showed enough sulfate pres- 
ent to bring the count rate of the water-soluble material 
up to that of gluten. 

Comparison of the water-soluble proteins from bran 
and flour indicated higher activities for flour water-solu- 
bles although the nitrogen levels were similar. The di- 
alyzates from bran water-solubles were much lower in 
radioactivity than the dialyzates of the flour water-solubles. 

Gliadin and glutenin were compared and gliadin was 
noted to have a greater count rate. 

Considerable sulfur activity was found in the fats, al- 
though this was considerably less than in the proteinaceous 
fractions. Tests failed to show the presence of protein as- 
sociated with the fats. Infrared spectra of various frac- 
tions of the extracted fats suggested that sulfur might be 
directly present as sulfate or isothiocyanate rather than 
being associated with protein (lipoprotein). 

Microfilm $2.00; Xerox $3.80. 66 pages. 
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This paper deals with studies in the life history of 
Euphorbia esula L. The study was prompted by the find- 
ings of the Federal-financed Saskatchewan Weed Survey 
which was begun in 1949 by the University of Saskatchewan. 
More than 9,000 acres infested with E. esula have been lo- 
cated in approximately one-third of the settled area in 
Saskatchewan. 











The present study is concerned with various details of 
the developmental history and ecological relations of E. 
esula. Work was done in the laboratory, in University of 
Saskatchewan field plots and where the plant had estab- 
lished itself in a variety of habitats throughout Saskatche- 
wan. Several enclosures were established which permitted 
study on undisturbed infestations. Some work was done on 
field infestations in Wisconsin. 

Maximum germination of seed of E. esula occurs after 
it has reached an age of one year in the laboratory and 
under field conditions. Very little germination occurs in 
the field after a period of two years, but some germination 
may occur for five years. In the laboratory, viability may 
be retained for at least 13 years. There is considerable 
variation in germination of seed collected from different 
locations. Heavy soils appear to be more conducive to the 
germination and establishment of seedlings than light soils. 
Highest germination percentages occurred at two soil 
depths, 0.5 and 2 in. 

A dormancy period in seed of E. esula may be broken 
by temperatures of 20° C. alternating with 30° C. or pro- 
longed temperatures of 30-32° C. Alternate freezing and 
thawing and prolonged dark periods also promote germina- 
tion. Maximum germination of the seed occurs in May, al- 
though some germination may continue throughout the 
season. 

Brown seeds are more mature, therefore larger and 
heavier than grey seeds. Brown seeds germinate more 
completely, but imbibe less water. Germination does not 











necessarily occur after imbibition. 


At the age of seven to 10 days the seedlings produce 
vegetative buds, thus developing the perennial habit. The 
seedling continues to develop throughout the season, but 
an inflorescence is not produced the first year. Plants 
may, however, reproduce vegetatively thefirstyear. Plants 
which originate from roots and rhizomes begin growth in 
Saskatchewan in late April, usually flowering by May 10. 
As the patches develop, the density reaches more than 200 
shoots per sq. m. in light soils; up to 1,000 per sq. m. on 
heavy soils. On heavy soils, a considerable proportion 
(60 percent) of these shoots are produced from seed. Den- 
sity usually reaches a maximum in June or July, but under 
favorable moisture conditions, may be sustained until late 
August. 

Patches of E. esula spread vegetatively approximately 
1 to 3 ft. per year, depending upon the type of competition. 
Although vegetative spread may occur throughout the sea- 
son, maximum spread usually occurs in June. Under dry 
conditions in autumn, the perimeter shoots may die down, 
so that the clone may seemingly occupy a smaller surface 
area. Introduced grasses Agropyron cristatum and Bromus 
inermis control vegetative spread of E. esula to a greater 
extent than the native species. 

Roots of E. esula severed 3 ft. beneath the soil surface 
penetrate 3 ft. of tamped soil within a period of 12 months. 
Similar penetration occurs when plants are buried with 3 
ft. of tamped soil. Over a period of several years shoots 
are not capable of surviving at the 3 ft. depth. 

Species of Antennaria offer considerable competition 
to E. esula. which cannot be attributed to morphology and 
growth habit. Experiments in the laboratory indicate that 
extracts of several species of plants are toxic to germinat- 
ing seeds. The paucity of forbs in patches of E. esula, even 
when bare ground is visible between shoots, suggests that 
this species may compete chemically with other plants in 
nature. Microfilm $4.20; Xerox $14.20. 326 pages. 
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THE INFLUENCE OF BORON AND MAGNESIUM 
NUTRITION OF NICOTIANA TABACUM L. 
ON THE MULTIPLICATION OF 
TOBACCO MOSAIC VIRUS 


(L. C. Card No. Mic 59-1182) 


Robert James Shepherd, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Glenn S. Pound 

Virus multiplication is known to vary widely in host 
plants grown under different conditions of mineral nutri- 
tion. This dependence of virus multiplication upon the nu- 
tritional status of the host is known with a number of dif- 
ferent host-virus combinations and essential mineral ele- 
ments. This study was made to obtain information con- 
cerning the influence of other essential elements upon the 
multiplication of a common plant virus. 

The multiplication of the tobacco mosaic virus was 
studied in relation to boron and magnesium nutrition of 
Nicotiana tabacum L. var. Havana 38. Test plants grown 
in liquid nutrient solutions containing various concentra- 
tions of boron or magnesium showed reductions in growth 
and deficiency symptoms characteristic of each of the ele- 
ments. The severity of the deficiency symptoms and the 
degree of reduction in growth were directly related to the 
concentration of each of the elements provided. 

Plants cultured with inadequate boron ceased growth 
abruptly when the supply of the element was exhausted. 
This cessation of growth appeared in plants at various 
times depending upon the amount of boron supplied. The 
wet weight per unit area of leaf of deficient plants increased 
after this time and the per cent dry weight of deficient 
plants was greater than that of non-deficient plants. Plants 
_ grown with various concentrations of magnesium in the 
nutrient solution continued to grow throughout the period 
of each experiment but deficient plants grew more slowly 
than non-deficient plants. 

The virus concentrations of plants grown under various 
conditions of boron or magnesium nutrition were deter- 
mined at intervals after inoculation from the infectivities 
of expressed saps and the ultraviolet light absorbancies 
of purified virus preparations. Assays with expressed 
saps or dry tissue samples of whole plants showed less 
virus in boron deficient plants for 1-2 weeks following in- 
oculation but these differences disappeared after longer 
periods. The virus concentration in the inoculated leaves 
of boron deficient plants increased at a rate equal to that 
of non-deficient plants and after a time exceeded the con- 
centration in the latter. It was concluded that boron is 
probably not involved in the multiplication of the tobacco 
mosaic virus in any manner other than favoring a more 
vigorously growing host plant. It was suggested that the 
lag period in virus concentration of deficient whole plants 
following inoculation was due to a decreased rate in the 
systemic development of the virus because of poorly func- 
tioning phloem tissue or lack of spread in conjunction with 
the non-translocated products of photosynthesis. 

Magnesium deficiencies of tobacco were found to limit 
virus multiplication. Severely deficient plants consistently 


showed lower virus concentrations than non-deficient plants, 


but the differences were not always great. Host growthwas 
reduced by magnesium deficiencies to a greater relative 
degree than virus concentration. The function of magne- 





sium in the host plant in relation to the multiplication of 
the virus was discussed. 
) Microfilm $2.00; Xerox $3.00, 57 pages. 
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A flora of the Santa Cruz Mountains was begun for the 
following reasons: 1. no one had previously dealt with the 
vascular flora in its entirety, 2. the Santa Cruz Mountains 
are a well defined geographical unit, and 3. the increased 
industrialization and attendant increase in population, es- 
pecially since 1940, threatens to eliminate many habitats, 

The area covered is bounded by the Pacific Ocean, the 
Golden Gate, San Francisco Bay, the Santa Clara Valley, 
and the Pajaro River. Within this area of 1386 square _ 
miies lie all of San Mateo and Santa Cruz counties, most 
of San Francisco County, and about one-third of Santa 
Clara County. 

The Santa Cruz Mountains tend in a general NW-SE di- 
rection and consist of three more or less distinct parallel 
ridges plus the San Bruno Mountains and the hills of San 
Francisco. The elevation ranges from sea level to 3806 
feet. Rainfall varies from over 60 inches per year at 
Boulder Creek to about 10 inches at the southern end of 
San Francisco Bay. The average annual temperature is 
between 55° and 60° F. with extremes of about 25° and 
102° F. The area is made up largely of post or late Juras- 
sic sediments with the exception of the cores of Montara 
and Ben Lomond mountains, which are of earlier — 
rock, and a few intrusives elsewhere. 

The primary object of this study has been the prepara- 
tion of an annotated catalogue of the native and introduced 
vascular plants. Keys are included, as is a discussion of 
previous floristic work and a partial list of local collectors. 
The following table is a summary of the number of taxa in 
the Santa Cruz Mountains. 

Species, subspecies, 
varieties, forms, 
and hybrids 
Intro- 
Family Genus Total Native denial 
3 re 
9) 9 0 


Division 
Class 
Subclass 





Lepidophyta 2 2 
Calamophyta 1 1 
Pterophyta 
Filicineae 4 16 24 23 1 
Gymnospermae 4 5 9 9 0 
Angiospermae 
Monocotyledoneae 20 119 347 254 93 
Dicotyledoneae 99 451 1224 898 326 


Total 130 994 1612 1292 420 


The Santa Cruz Mountains lie within two Life Zones, the 
Upper Sonoran and the Transition, but because of the rela- 
tively small size of the area, these do not allow for a suffi- 
ciently detailed discussion of the characteristic assem- 
blages of plants or communities. The following communities 
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are recognized and discussed: coastal strand, coastal salt 
marsh, freshwater marsh, coastal scrub, redwood forest, 
mixed evergreen forest, grassland, chaparral, and ponder- 
osa pine forest. | 

Microfilm $10.90; Xerox $38.80. 863 pages. 
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Part I 
Genetics of Pathogenicity in Wheat Leaf Rust 


The continual appearance or discovery of new races 
and subraces of wheat leaf rust (Puccinia recondita Rob. 
ex. Desm. f. sp. tritici Eriks.) raises the questions of their 
origin and the nature of the genetic changes responsible 
for the pathogenic variations. This work is primarily con- 
cerned with-the latter question and elucidates to some ex- 
tent the first. 

Physiologic races 104B, 76, 35, 5, and 2 were selected 
for study, increased from single spore isolations, and cul- 
tured for telia. Telia were overwintered out of doors and 
then suspended above Thalictrum plants for germination 
and sporidial infection. Monosporidial infections of each 
race were sibbed by intermixing their spermatial exudate. 
Aeciospores from the resulting aecia were transferred to 
Michigan Amber seedlings and the reactions of the result- 
ing uredial cultures (S: progenies) were determined on 14 
differential varieties, 8 of which were the standard differ- 
entials in international use. The data were analyzed for 
factors conditioning virulence to each variety, dominance, 
gene interactions, and linkage. 

It was found that virulence of a race to a given wheat 
variety might be governed by one or more factors which 
may be either dominant or recessive. In the interactions 
between the 5 races and the 14 differentials, dominance of 
avirulence was much more common than dominance of vir- 
ulence. 

Eighty-six §, progenies were secured by sibbing pycnial 
infections of race 104B. Segregation of these progenies 
with respect to virulence showed that virulence to varie- 
ties Brevit, Loros and Kenya Farmer was conditioned by 
single dominant factors designated B, L and K respectively, 
and that avirulence to varieties 36, 3369 and 4665 was gov- 
erned by dominant factors designated H, , Wab and M2 re- 
spectively. Virulence of race 104B to Malakof was condi- 
tioned by 2 factors, one designated as Mi, dominant for 
virulence and a second as Mz, dominant for avirulence and 
hypostatic to M;. Avirulence of race 104B to the variety 
Carina was governed by two dominant, complementary fac- 
tors, Mz and Ca. Avirulence to Webster was also governed 
by 2 dominant complementary factors, W, and Wz Aviru- 
lence of this race to Hussar was conditioned by at least two 





dominant factors, H, and Hz. Each of these factors in a 
homozygous recessive state conditioned virulence to Hus- 
sar in S; progenies. 

In race 104B, factor Mz, dominant for avirulence, was 
involved in conditioning interactions with varieties Mala- 
kof, Carina, 32142 and 4665. In the Malakof and 32142 in- 
teractions factor Mz was hypostatic to the dominant factor 
for virulence, M;. In the Carina interaction factor M2 
was complementary with Ca, which was dominant for aviru- 
lence. In the 4665 interaction, factor M2 alone was com- 
pletely dominant for avirulence. The above gene interac- 
tions, with respect to virulence to a given variety, point to 
the possible complexity of the mechanism of the host- 
parasite interaction. | 

Urediospore color in race 104B was monogenetically 
inherited. A dominant factor, designated as C, conditioned 
normal (red) color while the recessive allele, c, condi- 
tioned yellow color. Yellow color was closely linked with 
virulence to Malakof and with avirulence to variety 36. 
Race 2 also was heterozygous for urediospore color. 

In race 104B, 10 of the 12 factors conditioning viru- 
lence and color were involved in two linkage groups. One 
group included the 4 factors, Mi, c, Hi and He; the sec- 
ond group contained M2, ca, 1, W2, b, and Wab. 

The numbers of §,; progenies obtained from races 2, 5, 
35 and 76 were not sufficiently large to allow detailed anal- 
ysis of the inheritance of virulence in these races. Segre- 


- gation of virulence in races 2, 5, 35, 76 and 104B indicate 


that virulence to a given variety may be conditioned by 
different genes in the different races as evidenced by the 
reversal of dominance of virulence and avirulence between 
progenies of the above races. 

Evidence of maternal inheritance was detected in the 
S: progenies obtained by reciprocal fertilization of pairs 
of monosporidial infections of both races 2 and 5. 

- Selfing of race 104B resulted in the production of leaf 
rust cultures capable of attacking variety 4665 which here- 
tofore had been highly resistant to all cultures of leaf rust 
obtained from nature. 


Part I 


Genetic Recombination Between Uredial Clones 





The extensive pathogenic variation of leaf rust of wheat 
P. recondita f. sp. tritici in the absence of a compatible 
aecial host in North America and the greater understand- 
ing of the mechanism of dicaryotization in higher basidio- 
mycetes had led the workers in cereal pathology to ques- 
tion the role of dicaryophase as the possible mechanism 
responsible for this variation. The purpose of this study 
was to examine the possibility of recombination of dicary- 
ons as a mechanism of variation. 

The two parental, uredial clones, that were selected 
for this study, each originated as the aecial progeny of a 
pair of monosporidial infections of race 104B. One clone, 
P-104B-3X18, had yellow urediospores, was virulent (*4” 
reaction) on wheat varieties Malakof, Carina, Brevit, Web- 
ster, Loros, 32142 and Kenya Farmer and avirulent (“0” 
reaction) on varieties Hussar and 36. The other clone, P- 
104B-8X55, had red urediospores, was avirulent (“0” re- 
action) on the first mentioned 6 varieties and virulent (*4” 
reaction) on the last two. Both cultures were avirulent 
(“0” ‘reaction) on variety 3369. 
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The parental clones were cultured through single pus- 
tule isolations and increased on Michigan Amber wheat 
seedlings, each in a separate greenhouse free of other leaf 
rust cultures. The purity of both cultures was ascertained 
on the 8 standard differential varieties used to differenti- 
ate races of leaf rust and on 6 supplemental differential 
varieties. Seedlings infected with these cultures were iso- 
lated in plastic cylinders, 3 inches in diameter and 21 
inches high. 

Varieties reciprocally susceptible and resistant to the 
2 parental clones were heavily inoculated with a mixture 
of urediospores of these clones in 3 separate experiments. 
The purity of both parental cultures in each experiment 
was checked by concurrent inoculation of each variety with 
each culture separately. 

A total of 156 red, virulent (*4” reaction), recombinant 
type pustules were observed on the 6 varieties susceptible 
only to the yellow parental culture 3X18. Sixty-five cul- 
tures were obtained from the recombinant pustules iso- 
lated. The recombinant cultures were increased and tested 
for pathogenicity on the 8 standard differential varieties 
and the 6 supplemental differential varieties, 36, 3369, 
32142, 4665, Kenya Farmer and Exchange in comparison 
with both parental strains. 

- Pustule counts were made in the second trial of the 
spore mixtures to determine the frequency of the occur- 
rence of recombinant pustules relative to the numbers of 
discrete pustules of the parental types. The over-all ratio 
of recombinant pustules to parental pustules or infections 
was 1 recombinant to 8,000 yellow pustules of the culture 
3X18 and 24,000 infections (flecks) of the red culture 8X55. 

The 65 recombinant cultures were classified into 29 
groups according to their reaction types on the varieties 
Malakof, Carina, Brevit, Webster and Hussar. At least 12 
of these recombinant cultures differed sharply in patho- 
genicity. A large portion of the 65 recombinants recovered 
were of phenotypes which could have arisen by simple re- 
association of intact nuclei of the parental clones. How- 
ever, pathogenic differences displayed by certain recom- 
binant cultures, when analyzed on the basis of the parental 
genotypes, indicated the possibility of fusion, crossing- 
over, segregation and recombination in the dicaryophase 
of this rust. 

Eight of the 65 recombinant cultures were virulent 
(*4”) on a highly resistant variety, 3369, while both of the 
parental cultures were avirulent. This makes clear the 
significance of vegetative recombination as a mechanism 
for the production of new virulent races of leaf rust from 
an avirulent population. 

No recombinant pustules were found that combined the 
yellow color of parental culture 3X18 with the virulence to 
variety 36 of culture 8X55. This appears to be a result of 
the known close linkage of yellow color and avirulence to 
variety 36. 

The high frequency of the occurrence of the recombinant 
pustules and the number of characters by which they dif- 
fered from both parental clones excludes mutation as a sig- 
nificant factor in the variation observed. 

The presence of new races among the recombinant cul- 
tures, freedom from contamination in one parental culture 
and the rarity of contamination in the other eliminates the 
question of contamination in interpretation of the results. 

Microfilm $2.10; Xerox $7.40. 158 pages. 
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In an effort to determine if the collenchyma tissue of plants 
showed any response to mechanical stimulation, seedlings of 
Datura stramonium L. were placed on the table of a me- 
chanical agitator and subjected to intensive shaking for 9 
hours per day for 40 days. Portions of each internode of 
the plants were sectioned and the amount of collenchyma 
wall thickening per cell relative to the total cell size was 
measured. The amount of collenchyma present inthecross 
section of the stem was also measured along with the meas- 
urement of the thickness of the wall of the collenchyma 
cells. All of these measurements were compared with those 
of control plants which were grown under the. same condi- 
tions except for the lack of mechanical stimulation. 

Results of measurements indicated that mechanical agita- 
tion resulted in a considerable increase in the amount of wall 
thickening present in eachcell of the collenchyma tissue. In 
many cases the percentage of wall material present in cells 
of the collenchyma was twice as great in plants which had re- 
ceived mechanical stimulation as was present incontrol 





plants. It was found that the rate of increase of wall thick- 


ness was greatest after 26 days of agitation. The increase in 
amount of wall thickness due to mechanical agitation was first 
shown in the more mature internodes of these young plants. 
Preliminary measurements also indicated that mechanical 
stimulation may have had some effect on the amount of 
elongation which occurs in the collenchyma cells. 

A second experiment was conducted to determine whether 
or not the heavily thickened walls of the collenchyma of Da- 
tura could be altered by extended etiolation of the plants. 
Plants were grown for 40 days under normal greenhouse 
conditions. At this time samples of all internodes were 
taken and sections were made from these samples. The 
remaining plants were placed in two groups; one groupwas 
placed in a completely darkened chamber while the other 
group was used as the control. At 12 and 18 days of treat- 
ment portions of each internode of both groups of plants 
were sectioned and the amount of collenchyma wall thick- 
ening per cell relative to the total cell size was measured. 
These measurements were compared with those takenfrom 
sections made from samples taken at 40 days. 

Comparisons of the measurements takenfrom the three 
groups showed that the collenchyma of plants which had been 
in the dark exhibited walls which were greatly reduced in 
amount and thickness. The greatest reduction of wall ma- 
terial occurred during the first 12 days inthe darkness which 
was followed by a slight reduction in amount during the last 
6 days. In some instances the loss of wall material wasas 
great as 65 percent of the initial amount after 18 days in 
the darkness. It is felt that the reduction of wall material 
is due to its use as a substrate for respiratory processes 
which occur in the plant under these conditions. 

An investigation of the composition and structure of the 
collenchyma cell walls was conducted and itwas determined 
that the major components of the walls were cellulose and 
pectic compounds, Itisalso thought that hemicellulose may 
be present inthe cell wall but the lack of positive histochemi- 
cal tests for this substance hinder its identification. Itwas 
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observed that the cellulose present in the walls occurs in 
lamellae. The pectic compounds are diffused throughout the 
entire wall. Microfilm $2.00; Xerox $4.60. 89 pages. 


A STUDY OF THE GROWTH EFFECTS 
PRODUCED BY 2,4-D IN THE FLOWERS AND 
FRUITS OF DATURA STRAMONIUM L. 
AND DATURA TATULA L. 


(L. C. Card No. Mic 59-1242) 











Charles Wassberg, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. Forest J. Goodrich 


A study has been undertaken to obtain detailed descrip- 
tive information of the formative effects produced in the 
flowers and fruits of Datura stramonium and Datura tatula 
by the action of 2,4-dichlorophenoxyacetic acid at sub- 
lethal concentration, and to determine whether or not the 
susceptibility of certain tissues to proliferation is based 
upon a histogenic relationship determined at the time of 
primary differentiation. 

Two categories of injury were apparent. Injury B in- 
volved flowers and fruits partially formed at the time of 
treatment; therefore, tissues affected were those not as 
yet mature, and the fundamental structure of each organ 
remained intact. Injury 2 occurred during the recovery 
period; hence, tissue responses involved basic structural 
designs since no framework of tissue had been formed 
prior to treatment. 

Vegetative and formative effects showed many similari- 
ties. The outline of organs was distorted, vascular tissue 
showed extensive proliferation, and mesophyll tissues de- 
veloped from L III (cell structure was uniform in leaves 
but dorsi-ventral in flowers). Though trichomes became 
overdeveloped, the epidermis and local derivatives from 
L I (transmission tissue, margins of sepals and petals) 
were little affected. 

Vegetative meristems were not significantly affected, 
although the rate of growth was obviously slowed. 

Floral and vegetative shoots had similar modifications. 
The susceptibility of tissues to proliferate showed a histo- 
genic correlation. Epidermal (L I) tissues were not mate- 
rially affected (except trichomes), L II tissues were se- 
verely inhibited, L III tissues had a tendency to proliferate. 

Floral parts showed some responses which differed 
from those of leaves. LI, L I, L III were not specific in 
the production of tissues. All organs were present, but the 
amount of tissue from each layer varied with the severity 
of injury. The concepts of histogenic determination of axial 
and foliar homologues seem questionable. 

The production of spineless capsules by the two Datura 
species under treatment with 2,4-D was investigated onto- 
genetically. The thorns of the capsule walls have the struc- 
ture of stems but arise superficially from the carpel wall 
at an early stage of its development. The elaborate vascu- 
lar system of the thorns (a complete ring of collateral 
bundles) is an unusual feature of plant emergences. 

Various gradations of blunting and shortening of the 
spines took place after treatment (Injury B). The morphol- 
ogy of the capsule walls in Injury 2 was virtually identical 
to the vars. inermis, untreated. The existence of an ex- 
tractable thorn-inducing substance is suggested. 

‘: Microfilm $2.00; Xerox $3.60. 62 pages. 

















A STUDY OF RELATIONSHIPS BETWEEN RIBOSE- 
NUCLEIC ACID CONTENTS AND THE RATES OF 
CELL ELONGATION IN THE ROOTS OF ZEA MAYS 
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Lowell Willard Woodstock, Ph.D. 
The University of Wisconsin, 1959 








Supervisor: Professor Folke Skoog 


Relationships between the ribosenucleic acid (RNA) con- 
tents and the growth of Zea Mays roots have been studied. 
The nucleic acids were extracted by the Ogur and Rosen 
(1950) method. The technique was checked for its suitabil- 
ity in all parts of the root. The growth rates and nucleic 
acid contents were determined in six lines of roots and 
more detailed analyses of the distribution of growth and 
nucleic acids were made in two of these lines. Changes in 
the growth rates and nucleic acid contents with time were 
investigated in one line. 

The following results indicate that RNA is closely as- 
sociated with root elongation: 

(1) In six different lines of corn roots, the growth rates 
are directly proportional to the RNA contents of the apical 
and growing parts of the root. 

(2) InW-58 and W-148 corn roots, the RNAcontents are 
high in the apex and decrease through the region of elongation to 
reach a low, constant level in the basal non-elongating region. 

(3) In W-58 and W-148 corn roots, the points where 
elongation ceases are shortly preceded by the points where 
RNA contents reach a constant basal level. The same re- 
lationship holds between the points of maximum growth 
rates and the points of maximum RNA contents. These re- 
lationships are especially striking when it is considered 
that these two roots have different growth rates and differ- 
ent distributions of growth and nucleic acids. 

(4) The decrease in the growth rate of W-58 roots with 
time is paralled by a decline in the RNA contents in the 
apical and elongating parts of the root. The RNA contents 
in the non-elongating part of the root remain nearly con- 
stant throughout the two day period of observation. 

On a per cell basis, the small, meristematic cells, the 
rapidly elongating cells, and the large fully elongated cells 
all have approximately the same RNA content, Therefore, 
since there is a more than fourteen fold difference in size 
between the apical and the fully elongated cells, there is a 
corresponding decrease in the RNA concentration. 

The constancy of the RNA content per cell suggests that 
RNA synthesis is confined to the apex. The changes in RNA 
contents of successive two millimeter segments of W-148 
roots during a four hour period of growth show that all in- 
creases in RNA content were limited to the apical four mil- 
limeters of the root, inagreement with the above conclusion. 

The results of these investigations are in agreement 
with the suggestions that (1) the rate of cell elongation is 
related to the amount of RNA per cell in the apex, and (2) 
the RNA content per cell becomes limiting for cell elonga- 
tion in the basal part of the root. 

Preliminary studies onthe comparative effects of several 
root inhibiting substances on RNA synthesis have been made. 
Although indoleacetic acid (IAA) inhibits both root growth and 
RNA synthesis, the effect ongrowth seemstobe more rapid, 
so itis unlikely that the inhibition of root growth by IAA is due 
to aneffect on RNA metabolism. However, adefinite answer 
to this question will depend on techniques for measuring root 
growth and RNA synthesis in the root over relatively short 
periodsof time. Microfilm $2.20; Xerox $7.80. 168 pages. 
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AN INVESTIGATION OF THE ANALYTICAL 
APPLICATIONS OF AMIDOXIMES 


(L. C. Card No, Mic 59-1690) 


George Ancell Pearse, Jr., Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Ronald T. Pflaum 


A series of amidoximes was investigated with respect 
to the reactivity toward transition metalions. Benzamidox- 
ime, a-phenylacetamidoxime, o- and p-toluamidoxime, 2- 
and 4-pyridine amidoxime, oxamidoxime, malonamidoxime, 
and succinamidoxime were prepared together with hydro- 
chloride and perchlorate derivatives. Copper and nickel 
salts of benzamidoxime, a-phenylacetamidoxime, and 
oxamidoxime were prepared and analyzed. Copper salts 
have the general formula R-C(NH2) : NO CuOH: xH20, 
where x is one for monoamidoximes and two for diamidox- 
imes. Analyses of the nickel salts showed them to be 
complexes containing both nickel (II) and nickel (II). 

The ultraviolet spectra of the reagents were studied. 
Results showed that all of the compounds investigated un- 
dergo a bathochromic shift with increasing pH. This spec- 
tral shift is accompanied by a decrease in the molar ab- 
sorptivity of the reagent. 

Infrared data from 2-15 pu were obtained on the pure 
compounds and on the copper and nickel salts using the 
potassium bromide pellet technique. Nickel caused greater 
variations in the infrared spectra than did copper, but both 
salts retained the characteristic frequencies associated 
with amidoximes. 

The amidoximes for which pK, values were obtained 
were benzamidoxime, a-phenylacetamidoxime, o- and p- 
toluamidoxime, 2- and 4-pyridine amidoxime, oxamidoxime, 
malonamidoxime, and succinamidoxime. In general the 
compounds are of about the same basicity as ammonium 
hydroxide. 

A soluble blue Co(III) complex formed by cobalt and 
monoamidoximes under extremely basic conditions was 
investigated. From continuous variations and migration 
studies, a formula was assigned to the species in solu- 
tion. A colorimetric method for the determination of 
cobalt, based upon the benzamidoxime complex, was 
proposed. 

A spectrophotometric method for the determination of 
nickel and cobalt using a single reagent, oxamidoxime, was 
developed. Nickel is precipitated as the nickel oxamidox- 
ime salt out of basic solution. Dissolution in mineral acid 
and measurement at 233 my permits the quantitative deter- 
mination of nickel. A soluble cobalt oxamidoxime complex 
is formed at the same pH at which nickel is precipitated. 
Measurement of this system at 350 my permits the quanti- 
tative determination of cobalt. 

Microfilm $2.00; Xerox $5.40. 107 pages. 
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POLAROGRAPHY OF FURFURYLIDENEACETO- 
PHENONE AND RELATED COMPOUNDS 


(L. C. Card No. Mic 59-294) 


James E. Cassidy, Ph.D. 
Rensselaer Polytechnic Institute, 1958 


Supervisor: Robert A. Osteryoung 


A study has been made of the polarographic behavior of 
furfur ylideneacetophenone, benzalacetophenone, furfuryl- 
acetophenone and benzylacetophenone. The type of buffer 
and the concentration of the buffer are shown to be the 
most important factors regarding the number and the con- 
tour of the polarographic waves of these ketones. The 
majority of the work concerns the polarographic charac- 
teristics of these ketones in acetic acid and sodium acetate 
or tetramethylammonium acetate buffers having a 3:7 
acid-salt ratio and using 50% isopropyl alcohol as solvent. 
With a progressive decrease in the concentration of the 
buffer (1M to 0.1M), the height of the third wave in the 
polarograms of the unsaturated ketones (5 x 10™* M) pro- 
gressively decreased. In equivalent sodium and tetrameth- 
ylammonium buffers, the height of the third wave was al- 
ways greater in the latter buffer. The height of the single 
wave for the saturated ketones did not change appreciably 
with a tenfold decrease in the concentration of the buffer; 
however, the height of the wave for a ketone in the tetra- 
methylammonium buffer was always about twice that in an 
equivalent sodium buffer. 

Since experimental evidence of buffer inadequacy for 
these buffers was indicated by polarographic data of quin- 
hydrone, poor buffering in the diffusion layer was consid- 
ered as a possible explanation for the previously stated 
polarographic characteristics of these ketones. No appre- 
ciable change in the polarograms for furfurylideneaceto- 
phenone was noted when the acid-salt ratios were pro- 
gressively changed from 2:8 to 8:2. A change in the 
polarograms of furfurylacetophenone was noted for sucha 


variation in the acid-salt ratios. At a buffer concentration 


of 1 M the change was slight, at a buffer concentration of 
0.1 M the change was marked. Using 1 M buffers, a fifty- 
fold increase in the concentration of furfurylideneaceto- 
phenone resulted in polarographic waves whose wave height 
ratios were close to the concentration ratios. The third 
wave did not become progressively more drawnout as the 
concentration of the ketone was increased. Treating fur- 
furylacetophenone in a like manner resulted in the wave 
height ratios being close to the concentration ratios. The 
waves did not become progressively more drawnout as the 
concentration of the ketone was increased. Inadequate buf- 
fer capacity did not appear to be a major factor for the 
noted polarographic differences. 

The wave heights of the third wave for the unsaturated 
ketones and the one wave for the saturated ketones were 
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not independent of the mercury height. The temperature 
coefficients for these wave heights were mostly about 2-3%. 
The values obtained for the first wave of the unsaturated 
‘ketones were in an excellent agreement with values for 
true diffusion controlled reductions. For analytical work 
the height of the first wave and not the total height should 
be used. 

Conductivity measurements, conductometric titrations, 
and nominal pH readings did not indicate ion pair forma- 
tion in 50% isopropyl alcohol. Adsorption of the reducing 
or reduced species was not indicated by the electrocapil- 
lary curves for the buffers and for the buffer plus furfuryl- 
acetophenone. Viscosity differences were normal. 

In all the background curves for the buffers, the break 
from the base line occurred at about -1.3 volts vs. S.C.E. 
The curves for the corresponding lithium and sodium buf- 
fers were practically identical. The curves for the tetra- 
methylammonium buffers differed from those for the cor- 
responding lithium and sodium buffers. The half-wave 
potentials of the third wave for the unsaturated ketones and 
the one wave of the saturated ketones were all about -1.35 
volts vs. S.C.E. The addition of gelatin produced a marked 
change in the hydrogen discharge of acetic acid. Perhaps, 
the rate of discharge of hydrogen is the cause for these 
polarographic differences. 

Since the first two waves of the polarograms of furfuryl- 
ideneacetophenone appeared to be one-electron steps which 
were diffusion controlled, coulometry and constant potential 
electrolysis techniques were utilized to verify the reduction 
mechanism, Coulometric analysis gave an n value of 0.8 
when the cathode was set at a potential corresponding to 
the diffusion current of the first wave and an n value of 1.7 
when the cathode was set at a potential corresponding to 
the inflection point of the second and third wave. The prod- 
ucts isolated after completion of electrolysis were oils; 
2,4-dinitrophenylhydrazenes were prepared, and were sep- 
arated-.by column chromatography. Evidence of dimer for- 
mation for the first wave and of furfurylacetophenone and 
the dimer for the second wave were found. Evidence of 
decomposition of the furan ring was also found. The pres- 
ence of mixtures was indicated by the U.V. spectra. 

Microfilm $2.15; Xerox $7.60. 162 pages. 


USE OF ION EXCHANGE PAPER 
IN ANALYTICAL CHEMISTRY 


(L. C. Card No. Mic 59-305) 
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Supervisor: R.A. Osteryoung 


The utility in analytical chemistry of experimental pa- 
pers containing about 25 per cent of micropulverized ion 
exchange resins made available by the Rohm and Haas 
Company, Philadelphia, Pennsylvania, was investigated. 
Ion exchange papers offer the following advantages over ion 
exchange columns: (1) smaller sample; (2) shorter time 
required for separations; (3) elimination of fraction col- 
lecting and fraction analysis by direct staining. Prelimi- 
nary experiments showed that these papers should be used 
in techniques analogous to those for ion exchange columns 
rather than in techniques for paper chromatography. 





The dibasic amino acids, arginine, histidine and lysine, 
were separated from a casein hydrolyzate and from each 
other on paper containing the sodium form of a sulfonic 
acid type resin, in 90 minutes, by development with a 0.4 
M, pH 5.2 acetate buffer. Quantitative results based on 
amino nitrogen could not be obtained by direct staining 
with ninhydrin. 

The tandem-transfer effect, a method for increasing 
the resolution of a system without increasing the time re- 
quired for separations by using two media in tandom, was 
discovered in attempts to isolate the aromatic amino 
acids, phenylalanine and tyrosine, from a casein hydroly- 
zate and simultaneously to separate them from each other. 
The conditions necessary for this increase in resolution 
were derived mathematically and optimum conditions for 
maximum resolution were calculated. 

Using the tandem-transfer technique the desired sepa- 
ration of the aromatic amino acids was obtained on a tan- 
dem arrangement of sodium form sulfonic acid type resin 
paper and hydrogen form carboxylic acid type resin paper 
in 80 minutes using a 0.2 M, pH 5.2 acetate buffer. The 
observed separation was in excellent agreement with that 
calculated from the tandem-transfer effect. 

Attempts to separate the pressor catecholamines, 1- 
epinephrine and l-arterenol, were not successful on either 
of the cation exchange resin papers. At variance with the 
commonly accepted ideas of the change of pKa with struc- 
tural changes, for this pair of primary amine and homolo- 
gous methylamine, the pK, values are identical. Since ion 
exchange separations depend largely upon differences in 
the acid strength of the substances being separated,. the 
failure to resolve this pair of amines is understandable. 

Microfilm $2.00; Xerox $4.20. 78 pages. 
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N-ACETYL-DL-HOMOCYSTEINE THIOLACTONE, 
A REAGENT FOR ACYLATION OF 
PROTEINS AND PEPTIDES 


(L. C. Card No. Mic 59-1211) 


Djahanguir Mohammad Abadi, Ph.D. 
University of Washington, 1958 
Supervisor: Philip E. Wilcox 

The possibility of the use of N-acetyl-DL-homocysteine 
thiolactone (AHT) for the specific acylation of N-terminal 
amino groups in proteins has been investigated. a-Chymo- 
trypsinogen was found to be a suitable protein for the study 
of acylation with this compound, 

Hydrolysis of AHT in dilute alkaline solutions was stud- 
ied. The hydrolysis was found to be first order with re- 
spect to hydroxyl ion concentration and also first order 
with respect to the concentration of AHT. In spite of the 
difference in the rate of hydrolysis of AHT compared to 
the rate of hydrolysis of a simple carboxylic acid ester, 
both hydrolyses are first order with respect to the con- 
centration of the reactant and concentration of hydroxyl 
ion. Alsoinboth cases, addition of aneutral salt tothe re- 
action mixture causes a reduction inthe rate of hydrolysis. 
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Similarity of the mechanism of hydrolysis of AHT to that 
of simple carboxylic acid ester is implied. 

Aminolysis of AHT by triglycine and €-amino caproic 
acid was studied. They were used as models for the N- 
terminal amino groups of protein and the €-amino group of 
lysines, respectively. The rate of aminolysis was found to 
be pH-dependent. No simple correlation could be made 
between the concentration of the unprotonated amino group 
and the rate of aminolysis of AHT. The possibility of the 
presence of a reactive species of the amine, other than 
unprotonated amine, has been considered, 

Acylation of a-chymotrypsinogen with AHT under mild 
conditions of pH and temperature was achieved. The sul- 
fydryl group of the homocysteinyl residue in the protein 
derivative was blocked by addition of methylmercury ni- 
trate, Reaction of an aqueous solution of a-chymotrypsino- 
gen, in a concentration of 3 to 6 per cent, with AHT at pH 
7.5 was found to be suitable for the preparation of the 
monoacylated chymotrypsinogen. At pH 8 a-chymotrypsin- 
ogen becomes predominantly polyacylated, while at pH 7.2 
the rate of acylation is too small to be of practical value 
in synthesis of acylated derivative. 

The monoacylated a-chymotrypsinogen was isolated 
from a mixture of unreacted protein and polyacylated de- 
rivatives. Isolation and purification of the monoacylated 
derivative was performed by the use of column chromatog- 
raphy on carboxymethyl cellulose. Chemical characteri- 
zation of the monoacylated derivative indicates that acyla- 
tion has been confined to the N-terminal amino group. The 
physical properties of this derivative are those which 
would be expected if the only change in the protein mole- 
cule were the specific acylation of the N-terminal amino 
group. 

The monoacylated and the polyacylated derivatives 
were found to be activatable by trypsin. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


THE EFFECT OF SUGARS ON SOME 
PHYSICAL AND CHEMICAL PROPERTIES 
OF EGG ALBUMIN 
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Edwin Leo Baker, Ph.D. 
Michigan State University, 1956 


It previously was shown that several simple sugars, 
one corresponding alcohol and a disaccharide inhibit the 
precipitation of egg albumin brought about by heat at 70°C. 
and pH 4.8. Since no more protein precipitated when the 
sugar was dialyzed out of the mixture these experiments 
were interpreted as meaning that the denaturation of egg 
albumin was inhibited rather than the precipitation of 
otherwise denatured material. 

Native egg albumin does not react with typical sulfhy- 
dryl reagents whereas denatured egg albumin reacts with 
such reagents in a quantitative manner. It previously was 
shown that sugars and related compounds also inhibit the 
liberation of sulfhydryl groups in egg albumin brought 
about by heat. Since sugars do not interfere in the reac- 
tion of free sulfhydryl groups with such reagents these 
experiments were taken as further proof that sugars and 
related compounds protect egg albumin against the dena- 
turing effects of heat. 





The measurements of sulfhydryl groups in the experi- 
ments above indicated a cysteine content of 0.59 per cent 
in denatured and precipitated egg albumin. Later methods 
of measuring sulfhydryl groups have indicated a cysteine 
content of 1.2 per cent in denatured egg albumin which was 
kept in solution during the measurement. Adapting these 
latter methods the present work has shown that 1.0 M glu- 
cose, galactose, fructose or sucrose prevent about 30 per 
cent of the sulfhydryl groups usually found in egg albumin 
heated at 50°C. and pH 1.0 from appearing. This is further 
proof that sugars protect egg albumin against acid-heat 
denaturation. 

When guanidine hydrochloride or sodium dodecyl sul- 
fate is used to denature and keep egg albumin in solution 
for sulfhydryl measurement, the sugars glucose, fructose, 
galactose or sucrose do not affect the amount of sulfhydryl 
groups usually measured. This is evidence that sugars do 
not affect the denaturation of egg albumin brought about by 
either of these reagents. 

_ Since charged groups in the protein molecule are usu- 
ally thought to be important factors in denaturation, it 
seemed possible that the sugars covered up some critical 
charged groups and thus affected egg albumin denaturation. 
Such a circumstance could be indicated electrophoretically. 

Electrophoresis experiments did not demonstrate any 
combination between egg albumin and glucose, fructose, 
sucrose, or mannitol detectable as a new component. This 
indicates that the sugars do not in any way affect the 
charged groups in egg albumin in preventing denaturation. 

Egg albumin heated at 50°C. and pH 3.0 showed two 
components when analyzed electrophoretically at pH 3.0 in 
glycine-hydrochloric acid buffer. One of these components 
was precipitated at pH 4.8 and thus was indicated to be de- 
natured egg albumin while the other component was soluble 
at pH 4.8 and thus was indicated to be native egg albumin. 
The precipitable component was shown to form slowly when 
egg albumin was heated in the presence of 1.0 M glucose, 
fructose, mannitol or glycine. Approximately the same 
amount of denaturation occurred in twenty-four hours in 
the presence of glucose or mannitol as occurred in twenty 
minutes in egg albumin alone when heated at 50°C. and pH 
3.0. Electrophoresis was thus shown to be another means 
of indicating that sugars and related compounds protect 
egg albumin against denaturation by heat. 

Microfilm $2.00; Xerox $4.40. 85 pages. 


SOME ASPECTS OF NUCLEIC ACID AND 
PROTEIN SYNTHESIS IN CELL NUCLEI 
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Theodore Ronald Breitman, Ph.D. 
The Ohio State University, 1958 


At the commencement of this study little concrete in- 
formation was available concerning the mode of biosynthe- 
sis of protein and nucleic acid in cell nuclei, and of the 
possible relationship of these processes. The initial re- 
ports of Allfrey et al., indicating that isolated nuclei could 
be employed as experimental material for the study of pro- 
tein synthesis, demonstrated that the relationship of protein 
and nucleic acid synthesis could be approached with iso- 
lated nuclei. 

In regard to these relationships it was of interest to 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 3109 





determine what effects monovalent cations and various 
known nucleic acid and protein inhibitors would have on 
these synthetic processes. It was also of some concern to 
investigate the capability of isolated nuclei to incorporate 
a number of known nucleic acid precursors. 

_ It has been found in this study that isolated calf thymus 
nuclei incorporate the carbons of glycine, alanine, formate, 
adenine, guanine, and adenosine-5'-phosphate, as well as 
orthophosphate, into both DNA and RNA. Adenine is incor- 
porated more readily than adenosine-5'-phosphate into 
RNA, while adenosine-5'-phosphate is incorporated into 
DNA more readily than adenine. Incorporation of glycine 
or alanine carbons into both DNAand RNArequires sodium 
ions, and the sodium cannot be replaced by potassium, 
ammonium, lithium, rubidium, or caesium ions. Incorpo- 
ration of all precursors except amino acids, however, ex- 
hibits no sodium requirement. Removalof DNA with deoxy- 
ribonuclease results in strong inhibitions of precursor 
incorporation into both RNA and protein, but removal of 
RNA with ribonuclease does not inhibit incorporation into 
either DNA or protein. 

_ Another phase of this study was concerned with the ac- 
tion of the drug, thioacetamide (TA). Recent investigations 
have indicated that considerable increases in the nuclear 
RNA and protein content could be induced in the liver and 
kidney celis of rats on administration of this drug. Typi- 
cal morphological and biochemical changes are observed 
in less than two days. These changes include increased 
nuclear, nucleolar and cell volumes, increased levels of 
nuclear RNA and protein, and a diffuse distribution of cy- 
toplasmic ribonucleoprotein. 

The observed increase in nuclear RNA (primarily 
within the nucleoli) during TA treatment appears to be a 
rapid and specific response. It was felt that three general 
possibilities could be offered in postulation of the nature 
of this increase: (1) an increase in nuclear RNA synthesis 
is induced, (2) a decrease or blockage of nuclear RNA 
breakdown or assimilation to the cytoplasm results, or 
(3) a combination of the previous conditions occurs. 


The P* uptake in the nuclear RNA fraction of rat liver : 


cells was investigated in animals treated with TA. The 
data indicate that TA induces an increase in the synthesis 
of nuclear RNA as shown by the greater initial rate of P* 
incorporated and the total P** uptake. The rate of break- 
down of nuclear RNA is increased during the initial 8-hour 
period following a single injection of TA. Within 24 hours 
and with continued daily treatment, the rate of loss of P** 
is below control levels, while the nuclear RNA synthesis 
continues at an increased rate. Rats treated for 96 hours 
(4 daily injections) showed a 50 per cent increase in the 
nuclear RNA/cell as determined by the DNA/RNA ratios. 
The data strongly suggest that the observed increase in 
nuclear RNA is due to an enhancement of RNA synthesis. 
Microfilm $2.00; Xerox $4.20. 80 pages. 





OXIDATIVE PHOSPHORYLATION IN GUINEA 
PIG MAMMARY GLAND MITOCHONDRIA 
DURING DIFFERENT FUNCTIONAL STATES 


(L. C. Card No. Mic 59-1950) 


Edward Ignatius Ciaccio, Ph.D. 
Cornell University, 1959 


This dissertation defines in biochemical terms the 
changes of a tissue during a cycle of controlled physiologi- 
cal states and also presents data on the oxidative phospho- 
rylation efficiencies of mitochondria isolated from this 
tissue during these changes. 

The functional states of the multiparous guinea pig 
mammary gland during quiescence, proliferative growth, 
secretory synthesis and retrogression has been defined in 
terms of the parameters of total wet weight, total nitrogen, 
RNA content, DNA content, milk yield and the ratios of 
RNA/DNA, nitrogen/DNA and net weight/DNA. In all cri- 
teria relatively little change in tissue composition takes 
place during pregnancy. Just before parturition and con- 
tinuing to about two days postpartum, a period of rapid 
proliferative growth takes place, indicated by sharp in- 
creases in the total DNA content of the tissue as well as 
the total weight, total nitrogen and total RNA contents. As 
velocity of this proliferative growth period begins to de- 
crease, synthesis and secretion of a specialized product in 
the form of milk increases in intensity quickly reaching a 
maximum volume and then subsiding to a low level by the 
ninth day postpartum, Cellular hypertrophy and synthetic 
ability as represented by changes in the RNA/DNA ratio 
reaches a maximum by the sixth day postpartum, plateaus 
until the tenth day after which it gradually retrogresses to 
the level of the resting gland. The parameters of DNA, 
total nitrogen and wet weight retrogress from the maxi- 
mums during lactation, more gradually than does the 
RNA/DNA ratio. Thus the functional states in the multi- 
parous mammary gland can be defined as: up to the six- 
tieth day of pregnancy - comparative quiescent, from the 
sixtieth day of pregnancy to the second after parturition - 
rapid proliferative growth - from the second to ninth day 
after parturition - synthesis and secretion and after the 
ninth day after parturition - retrogression. 

Mitochondria from preparturient, proliferative and 
retrogressing tissues were found to have very low phos- 
phorylative efficiencies with the concomitant oxidation of 
succinate, beta-hydroxybutyrate or alpha-ketoglutarate. 
Mitochondria from lactating tissues, however, showed ap- 
proximately normal P/O ratios when the same metabolites 
were being oxidized. Crystalline bovine serum albumin 
recoupled the phosphor ylationin mitochondriafrom resting, 
proliferating and retrogressing tissue and had a salutary 
effect on both the oxidation and phosphorylation of mito- 
chondria from lactating tissue. When mitochondria or a 
25,000 xg supernatant from all the non-lactating tissues 
are combined with mitochondria from lactating glands or 
liver tissue, these latter mitochondria are uncoupled but 
can be recoupled again if bovine serum albumin is added. 
Variations in reaction temperature (30°C and 37°C), in the 
molarity of the isolating and suspending media (0.25 M to 
0.88 M sucrose), and addition of glutathione or versene 
both to the isolating and suspending media have no effect 
on this phenomena, No glucose-6-phosphatase or ATP 
splitting activity was detected under the experimental 
conditions. Thus a study of the relationship of cellular 
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function and oxidative phosphorylation efficiency by mito- 
chondrial suspensions from mammary tissue revealed a 
positive correlation between the intensity of synthesis and 
secretion of a cellular product and the P/O ratio. 
Microfilm $2.00; Xerox $4.60. 86 pages. 
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Major Professor: Edwin T. Mertz 


I. PROTEIN AND AMINO ACID REQUIREMENTS 
OF CHINOOK SALMON 


In order to find a suitable protein level for determining 
minimum amino acid requirements, total nitrogen require- 
ments have been investigated. Hatchery chinook salmon 
(Oncorhychus tshawtscha) were divided into 5 lots of 200 
each, one lot per trough, average weight of individuals per 
lot, 1.5 gm. All lots were fed diets containing amino acid 
mixture, casein, and gelatin with a balance of essential 
amino acids similar to whole egg protein, also dextrin, 
corn oil, cod liver oil, minerals, carboxymethylcellulose, 
vitamins, and water. The five lots received, respectively, 
rations containing 13, 26, 39, 52, and 65% of total protein, 
dextrin replacing protein to keep the rations approximately 
isocaloric. Water temperature was maintained at 45-49° F. 
At the end of 10 weeks, maximum gain was observed at the 
39% protein level. A second experiment at the same tem- 
perature with 150 fish per lot, average weight 5.8 gm, with 
9 protein levels at 5% increments from 25% protein to 65% 
protein again gave maximum gains at about 40% total pro- 
tein. The above two trials were duplicated at a water tem- 
perature of 58° F. using fish with average weight of 2.6 and 
5.7 gm. respectively. In the first trial maximum gains 
were observed at 65% protein, in the second at 55% and 65% 
protein. These data suggest that higher water tempera- 
tures permit more efficient utilization of high protein diets. 

The efficiency of L-arginine-HCl, glycine, urea, and 
diammonium citrate as nitrogen supplement compounds in 
chinook salmon diets has been studied. Six lots of 200 fish 
each, average weight 3.8 gm, were employed in this study. 
Diets containing 20% balanced protein (the same as that 
used in protein studies) and 40% balanced protein were 
compared with diets containing 20% balanced protein and 
20% “crude” protein as L-arginine-HCl, glycine, urea or 
diammonium citrate. Chinook salmon are very similar to 
other animals in ability to convert arginine and glycine to 





non-essential amino acids, but in contrast to other animals, | 


are unable to convert urea or diammonium citrate to these 
compounds under the conditions of this experiment. 

Young chinook salmon are unable to synthesize the 10 
amino acids required by mammals. To determine the 
threonine requirement, hatchery salmon were divided into 
lots of 200 each, one lot per trough, average weight of indi- 





viduals 1.25, 3.00 or 5.90 gm, depending on age of fish 
used. Weight variations between lots in one trial were 
minor. All lots were fed diets containing amino acid mix- 
ture, casein, and gelatin with a balance of essential amino 
acids similar to whole egg protein. All diets contained 
40% crude protein, also dextrin, corn oil, vitamins, miner - 
als, carboxymethylcellulose, alpha cellulose and water. 
The per cent threonine varied from 0.40 to 1.81 in differ - 
ent lots. Separate trials at 47° F. and 58° F. suggest that 
the threonine requirement at both temperatures is 0.9% of 
the dry diet. Fish receiving 0.6% threonine at 47° F. and 
0.5% threonine at 58° F. showed a 20% increase in carcass 
fat. | 

Corn-gluten-amino acid diets were employed to study 
the lysine requirement of chinook salmon. Essential amino 
acids were again present in the pattern found in whole egg 
protein. Seven lots of 200 fish each, average weight 2.0 
gm, were used in this experiment. A wide range of lysine 
levels, namely (as per cent of diet): 0.55, 0.85, 1.15, 1.45, 
1.75, 2.05 and 2.85, were used to approximate the lysine 
requirement at 58° F. High mortality was observed in this 
experiment. Preliminary data indicate the lysine require- 
ment to be about 2% of the diet. 

The quantitative methionine requirement of chinook 
salmon has been studied at 58° F. using diets low in cys- 
tine. Diets containing casein, gelatin and amino acids with 
a balance of essential amino acids simiiar to whole egg 
protein, except for methionine, were employed in these 
experiments. In the first experiment diets containing 0.3, 
0.4, 0.5, 0.6, 0.8, 1.0, and 1.6% methionine, and 0.09% cys- 
tine, were fed to lots of 200 fish each, average weight about 
0. gm. An abnormal growth pattern was observed. Growth 
gradually increased from 0.3 to 0.6% and then leveled off 
between 0.6, 0.8 and 1.0% followed by an increase in growth 
at the 1.60% level. Inthe second experiment, diets con- 
taining 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 and 1.6% methionine, and 
0.15% cystine, were again fed to lots of 200 fish each, aver- 
age weight 2.0 gm. In\this experiment a growth plateau 
was observed between 0.5 and 1.0% and growth was again 
higher at 1.6% methionine. High mortality was observed 
in the second experiment. A definite requirement level 
was not established. 

The possible toxicity of DL-amino acids was studied by 
feeding diets containing 3 combinations of DL-amino acids. 
No growth depression was obtained on diets containing DL- 
threonine and DL-isoleucine. Growth was depressed when 
seven amino acids were fed in the DL form. 

The tryptophan requirement was studied using casein- 
gelatin-amino acid diets. Levels of 0.2, 0.3, 0.4, 0.5, 0.6, 
and 1.0% tryptophan were fed to groups of 200 fish at a 
water temperature of 58° F. This experiment was ham- 
pered by high mortality among the fish. The preliminary 
data indicate a requirement of 0.3 to 0.4% tryptophan. 

Studies of the arginine and histidine requirements were 
not completed because of failure in the water system. Th 
diets formulated are listed. : 


Il, METABOLISM OF LYSINE AND ITS 
DERIVATIVE 60H NORLEUCINE IN 
THE WEANLING RAT 


In order to study the effect of an amino acid imbalance 
on the weanling rat’s requirement for lysine, diets were 
formulated that contained isoleucine to leucine ratios of 
0.80 and 0.32, a low level of lysine and 24% crude protein. 
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Corn gluten-amino acid diets were used in which the essen- 
tial amino acids were present in a balance similar to that 
found in whole egg protein except for isoleucine and lysine. 
Lysine levels of 0.5, 0.7, 0.8, 0.9, 1.0, 1.1, and 1.2% were 
used with the lower isoleucine-leucine ratio and 0.5, 0.7, 
0.9, 1.0 and 1.1% were used with the higher ratio. Graph- 
plots of the lysine level versus weight gain at both ratios 
indicated lysine requirements of about 0.8% of the diet in 
both cases. However, when the lysine requirement is ex- 
pressed as mg. of lysine required per gm of gain the re- 
quirement was increased at the lower ratio. Growth at the 
lower ratio was depressed to 75% of that obtained at the 
higher ratio. 

The effect of adding 1% arginine to 24% protein diets 
containing an amino acid balance similar to whole egg pro- 
tein has been studied by determining the effect on the 
lysine requirement, Lysine levels of 0.5, 0.7, 0.9, 1.0, and 
1.2% were fed to groups of six weanling rats, average 
weight 40 to 50 gm, for a 28 day period. When weight gain 
data were converted to graph plot curves showing the. 
lysine requirement, a value of 0.72% was obtained with 1% 
excess or 2.61% arginine was present in the diet. When 
1.61% arginine was fed, which is the level present in 24% 
whole egg protein, the requirement was 0.80%. The addi- 
tion of 1% excess arginine caused a growth depression of 
85% of the control, at the higher lysine levels. 

To determine the effect of vitamin Bi2 and folic acid 
deficiencies on lysine utilization, weanling white rats were 
fed diets either devoid of, or containing supplements of Bi2 
and folic acid. Lysine levels of 0.5, 0.7, 0.9, 1.0 and 1.2% 
were fed with each diet. Corn gluten-amino acid diets con- 
taining 24% balanced protein were used. When both the Bi2 
and folic acid supplements were absent, a lysine require- 
ment of 1.0% of the diet was obtained. When the Bi2 sup- 
plement was absent, maximum growth was again obtained 
at 1.0% lysine. However, when only the folic acid supple- 
ment was absent, a requirement of about 0.7% lysine was 
obtained. Growth was depressed in all three cases. Effi- 
ciency of lysine utilization seems to be affected by vitamin 
Biz. 

The arginine experiment indicated that a diet containing 
the best known balance of amino acids, that of whole egg 
protein, was very susceptible to yielding an imbalance upon 
the addition of relatively small excesses of the essential 
amino acids. In order to extend this observation, six diets 
were prepared in which the content of either histidine, iso- 
leucine, lysine, methionine, threonine or valine was double 
that found in a 24% protein diet containing the balanced 
protein. Each diet was fed to six weanling rats with 
weights of 40 to 50 grams, for a 28 day period. Growth 
was depressed with all diets and the growth depression 
was especially pronounced in the case of methionine, where 
growth was 37% of the control diet. Liver lipid levels 
were increased in the rats on the excess methionine diet. 

The nature of the antimetabolite action of 60H norleu- 
cine was studied. DL- and L-60H norleucine were pre- 
pared and fed to rats in diets containing graded amounts of 
lysine. Corn gluten-amino acid diets with a balance of 
essential amino acids similar to that found in whole egg 
protein, except for lysine, were used. When 0.4% DL-60H 
norleucine was added a growth depression and an anemia 
occurred at low levels of lysine. The effect of the anti- 
metabolite was completely reversed and normal growth 
and normal microhematocrits were obtained at 1.2% lysine. 
This provides evidence that DL-60H norleucine is a com- 





petitive antimetabolite whose biological effects can be re- 
versed by an equal quantity of lysine. When 0.2% L-60H | 
norleucine was added to the diet, anemia and growth de- 
pression was again observed at low lysine levels. Maxi- 
mum growth with this diet was obtained at about 1.1% lysine 
where a growth plateau was reached. In this case maximum 
growth was not as great as that obtained with the basal diet 
or the diet containing 0.4% DL-60H norleucine. 

In order to learn more about the pathways of metabo- 
lism of 60H norleucine, adult rats were fed large quanti- 
ties of this amino acid and the metabolites in the urine 
were studied. It was found that, when fed in large amounts, 
DL-60H norleucine can act to decrease hematopoiesis, and 
to cause weight losses even in adult animals. Keto acids 
were isolated from the urine and compared with keto acids 
prepared from amino acids by the action of L-amino acid 
oxidase in vitro. The data suggest that part of the amino 
acid is metabolized via alpha-keto 60H caproic acid and 
part via alpha-keto caproic acid, indicating both an oxida- 
tive and a nonoxidative pathway. 

Microfilm $2.00; Xerox $7.00. 150 pages. 


BIOLOGICAL OMEGA OXIDATION 
(L. C. Card No. Mic 59-2107) 


- Halina Den, Ph.D. 
University of Michigan, 1959 


Most biochemical oxidative reactions occur at carbon 
atoms adjacent to activating groups such as to carboxyl or 
carbonyl. Certain other biochemical oxidations occur at 
relatively inert positions, as at the w-carbon atom of long- 
chain fatty acids, and are not well understood. The present 
work was undertaken to obtain information on the mechan- 
ism of w-oxidation. 

The first part of this study describes the metabolic fate 
of 1-C**-2,2-dimethyloctanoic acid. This compound ob- 
viously is blocked to the usual process of a,8-dehydrogen- 
ation, and when administered to intact animals or incubated 
with liver slices has been found to yield radioactive 2,2- 
dimethyl-7-ketooctanoic acid. This product has been iso- 
lated and characterized as the dinitrophenylhydrazone. 
C**_2,2-dimethyladipic acid has also been identified as a 
reaction product. These findings suggest that in w-oxida- 
tion the initial attack may be at the penultimate carbon of 
the hydrocarbon residue, followed by oxidative loss of a 
2-carbon unit. 

The second part of this study is concerned with the en- 
zymatic dehydrogenation of w-hydroxy acids to yield w- 
aldehydo acids. A new enzyme, hydracrylic dehydrogenase, 
has been examined in the hope of obtaining information on 
the nature of reactions subsequent to the initial oxidative 
step in w-oxidation. This DPN-specific enzyme has been 
purified over 200-fold from kidney extracts and has also 
been found in extracts of heart, liver, and certain micro- 
organisms. The oxidation of hydracrylic acid to malonic 
semialdehyde, catalyzed by this enzyme, is apparently an 
obligatory step in the following reaction sequence leading 
to the formation of B-alanine: 

Propionate ——- propionyl CoA—acrylyl CoA—- hydra- 
crylyl CoA—~hydracrylic acid—~malonic semialdehyde 
—- B-alanine. : 
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The pH optimum, equilibrium constant and K,, values 
have been determined for the enzymatically catalyzed de- 
hydrogenation of hydracrylic acid, and the reversibility of 
the reaction has been established. Of particular interest, 
other w-hydroxy acids such as B-hydroxyethylsulfonic, gly- 
ceric, Y-hydroxybutyric, and pantoic can be dehydrogenated 
by DPN in the presence of the purified enzyme from kidney. 

Microfilm $2.00; Xerox $5.20. 103 pages. 
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METABOLISM OF ENTAMOEBA HISTOLYTICA 
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Chairman: AlanG. C. White 

An investigation of the growth promoting properties of 
various starch products in E. histolytica cultures reveals 
that, in general, starches containing relatively more of the 
linear component were inferior to those composed predom- 
inantly of the branched component. Linear fractions are 
known to retrograde and become unavailable to the action 
of enzymes to a much greater extent than the branched 
component, which would offer an explanation for the supe- 
rior growth promoting properties of the amylopectin type 
starches. 

Solutions of starches or starches that were soluble in 
the medium did not support amebal growth regardless of 
molecular structure. If these organisms possess amyloly- 
tic enzymes which are intracellular and are not elaborated 
into the medium, the soluble starch which could not pass 
through the plasmalemma or be ingested could not be uti- 
lized. Molecular structure, solubility and particle size 
would appear to be the major factors in the utilization of 
starch by E. histolytica. 

It has been shown by chromatographic methods that lyo- 
philized cells of E. histolytica contain amylase and maltase 
but not sucrase or lactase. 

Cell-free preparations of E. histolytica, freed of bac- 
teria by washing and centrifuging and with the cellular in- 
tegrity destroyed in a Mickel disintegrator, metabolized 
glucose, fructose, mannose, glucose-1-phosphate, glucose - 
6-phosphate and glyceraldehyde. Glucose degradation was 
not inhibited by iodoacetate which is known to inhibit gly- 
colysis in other organisms. Glyceraldehyde was dissimi- 
lated to compounds other than pyruvic acid, lactic acid or 
acetaldehyde as end products. 

Amylase determinations have shown that cells of E. 
histolytica possess a higher amylase activity than the snake 
ameba E, invadens and lower activity than the turtle ameba 
E, terrapinae. 

A series of experiments on individual enzyme systems 
were carried out using disintegrated amebal preparations 
in order to obtain information concerning the pathway of 
glucose metabolism in E. histolytica. The demonstration 
of the presence of phosphohexoisomerase, phosphohexoki- 
nase and aldolase would indicate that the glycolytic scheme 
is present from glucose -6-phosphate to triosephosphate. 
The presence of hexokinase has not been conclusively es- 
tablished. Several lines of evidence, including the absence 




















of glyceraldehyde-3-phosphate dehydrogenase and lack of 
iodoacetate inhibition of glucose metabolism, would sug- 
gest that the conversion of triosephosphate to pyruvate 
does not take place. a-Glycerophosphate dehydrogenase 
could not be detected in the amebal preparations, which 
would indicate that glycerol is not a product of triosephos- 
phate dissimilation. The end products of glyceraldehyde 
and triosephosphate metabolism are as yet undetermined. 

In view of their observation that ribose-5-phosphate is 
a growth requirement Nakamura and Baker have postulated 
that the hexosemonophosphate shunt is absent in E. histoly- 
tica. The absence of 6-phosphogluconate dehydrogenase _ 
in our disintegrated preparations of these organisms would 
lend support to this idea. 

The presence of glucose-6-phosphate dehydrogenase 
and the enzyme systems concerned in the Entner-Doudoroff 
pathway in our amebal preparations would offer a pathway 
by which glucose-6-phosphate could be degraded to pyruvic 
acid and glyceraldehyde -3-phosphate in E. histolytica. 

The end products of this reaction have been quantitatively 
determined, The requirement of coenzyme quantities of 
glutathione and ferrous ions, which has been reported for 
the Entner-Doudoroff pathway, has also been demonstrated 
in our preparations of E. histolytica. 

Glucose utilization was not appreciably increased by 
the addition of ATP and ATP could not be detected in the 
amebal preparation by a sensitive enzymatic method, 
which would suggest that the glucose had been degraded by 
a non-phosphorylative mechanism. The stimulation of 
glucose degradation by glutathione, which we have obtained 
using disintegrated amebal preparations, has also been 
observed by Kun et al. with intact trophozoites. 

Characteristic cytochrome spectra could not be de- 
tected in E. histolytica preparations by spectroscopic or 
spectrophotometric means. This lack of cytochromes and 
the absence of the enzyme systems of the glycolytic scheme 
leading to the formation of ATP would lend weight to the 
postulation of Nakamura and Baker that these organisms 
lack energy producing mechanisms. This would explain 
the requirement of living cells in the amebal cultures. 

The hypothesis, however, still requires much further work 
before it can be accepted as proven. 
Microfilm $2.00; Xerox $5.40. 108 pages. 








THE RELATION OF POTASSIUM ACCUMULATION 
TO RESPIRATION AND PHOSPHOLIPID 
METABOLISM IN CORN ROOT MITOCHONDRIA 


(L. C. Card No. Mic 59-531) 


Joseph Stephan Kahn, Ph.D. 
University of Illinois, 1958 


The linkage of respiration to the uptake of potassium 
labelled with Rb®* was studied in isolated root mitochon- 
dria from 3 day old corn seedlings. 

Preliminary studies have shown that the mitochondria 
will accumulate potassium in situ, but only at about 1% of 
the accumulation by the whole root. Ions accumulated 
were defined as those which could not be removed by re- 
peated washing with non-labelled potassium. 

The isolated mitochondria showed-no stoichiometry 
between. respiration and potassium uptake. The most 
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favorable ratio of oxygen consumed to potassium taken up, 
was 10. Usually the ratio was around 100. 

The uptake turned out to be independent of phosphoryla- 
tion, since both 2,4-dinitrophenol and methylene blue did 
not have any appreciable effect on the rate of potassium 
uptake, but inhibited phosphorylation completely. 

Ascorbate, when used as a substrate, gave the same 
rate of potassium uptake as did a-ketoglutarate and suc- 
cinate. The oxidation of ascorbate was mediated by cyto- 
chrome c oxidase, as judged from the requirement for 
added cytochrome c and the insensitivity to diethyldithio- 
carbamate. However, no phosphorylation occurred as a 
result of ascorbate oxidation. 

Studies with methylene blue and in the absence of sub- 
strate have shown that under optimal conditions for res- 
piration, the supply of energy was not rate limiting to the 
uptake of potassium. Cyanide and azide inhibited potassium 
uptake far more than respiration, while diethyldithiocar - 
bamate had little effect on either. 

It was concluded from these results that the energy for 
potassium uptake in corn root mitochondria was derived 
from an intermediate of the cytochrome chain, arising be- 
tween cytochrome a and oxygen. 

Mitochondria, when isolated, showed a rapid loss of 
lipide phosphorus during incubation. Since isolated mito- 
chondria tend to lose their accumulated potassium after 
about 40 minutes of incubation, it was deemed possible that 
the loss of phospholipides destroys the integrity of the 
diffusion-limiting barrier, allowing the leaching of the ions 
taken up. 

The breakdown of phospholipides could be partially re- 
versed by the addition of glycerophosphate, CMP and ace- 
tylcholine. From these additions resulted a synthesis of 
lecithin as judged by paper chromatography. Studies with 
P*’ labelled inorganic phosphate have shown that the phos- 
phate incorporated into the lecithin came preferentially 
from an internal pool of water soluble phosphate in the 
mitochondria, which was only slowly labelled with P* from 
the medium. | 

The synthesis of lecithin had no effect on the decrease 
in the rate of respiration during incubation, but reversed 
completely the loss in the capacity for phosphorylation ob- 
served during incubation. The leakage of accumulated po- 
tassium was delayed and partially prevented by the synthe- 
sis of lecithin. It has to be emphasized, however, that all 
these effects are due to the presence of lecithin per se and 
not due to the actual process of synthesis. 

Microfilm $2.00; Xerox $4.20. 79 pages. 
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Adviser: Albert S. Keston 


A controlled system was designed for the in vitro study 
of antibody synthesis. To avoid difficulties of interpreta- 





tion due to coprecipitation of radioactive impurities with - 
protein fractions, radioactivity in a homologous specific 
precipitate was compared to a closely related heterologous 
control specific precipitate made in the same medium. 

Rabbits were immunized with either human gamma 
globulin, fraction II, or bovine gamma globulin, fraction II. 
At a time when the rabbit was actively producing antibody 
to the immunizing antigen, various tissues were removed 
and incubated in a medium containing glycine-2-C™. Any 
radioactive antibody made by the tissue slice was isolated 
by specific precipitation with the immunizing antigen, giv- 
ing a specific precipitate consisting mostly of gamma 
globulins. With tissues from an animal immunized against 
bovine gamma globulin (BGG), any radioactive anti- BGG 
was isolated by adding carrier anti-BGG and an equivalent 
amount of BGG to an aliquot of the incubation system to 
form the homologous experimental precipitate. A control 
heterologous precipitate was formed in another aliquot of 
the same incubation system by adding anti-human gamma 
globulin andan equivalent amount of human gamma globu- 
lin (HGG). With tissues from an animal immunized against 
HGG, the homologous precipitate was made with anti-HGG 
and an equivalent amount of HGG; the control heterologous 
precipitate with anti- BGG and an equivalent amount of BGG. 
The heterologous control precipitate was selected to be 
very similar to the homologous precipitate. In fact, the 
two antigens were so similar that HGG cross reacted about 
13 per cent anti-BGG and BGG cross reacted with anti-HGG 
about 32 per cent. 

Spleen and popliteal lymph node slices synthesized 
much more radioactive antibody than lung and liver slices. 
Synthesis of radioactive antibody was related to the rela- 
tive amounts of lymphatic tissue in the organs studied. 
Animals exhibiting the anamnestic response gave the great- 
est incorporations. Synthesis of radioactive antibody was 
not affected by the presence or absence of a complete com- 
plement of amino acids in the incubation medium. 

The time course of incorporation of glycine-2-C™ into 
antibody, as measured by appearance of radioactive anti- 
body in the incubation medium, exhibited a lag of about 90 
minutes. Radioactive antibody was produced at a constant 
rate from 210 to 540 minutes. It was suggested that the 
data indicate net antibody synthesis in the tissue slice. 

Microfilm $2.00; Xerox $3.60. 62 pages. 


STUDIES ON THE DEPHOSPHORYLATION 
OF CASEIN 


(L. C. Card No. Mic 59-1396) 


John Joseph Kelley, Ph.D. 
_ The University of Wisconsin, 1959 


Supervisor: Associate Professor Laurens Anderson 


Part I The Enzymatic Dephosphorylation of Casein 
Intestinal, wheat germ, potato and beef spleen phospha- 
tases were tested for their ability to dephosphorylate vari- 
ous phosphoprotein samples. The intestinal alkaline phos- 
phatase was found to dephosphorylate alpha-casein, whole 
casein and dialyzed reconstituted non-fat dry milk but had 
no effect on the undialyzed non-fat dry milk. When recon- 
stituted non-fat dry milk was incubated with the wheat 
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germ phosphatase, no dephosphorylation occurred. Potato 
phosphatase was observed to dephosphorylate both dialyzed 
and non-dialyzed reconstituted non-fat dry milk. The 
spleen phosphoprotein phosphatase proved capable of de- 
phosphorylating fortified skim milk to the extent of 15%. 
This enzymatically treated milk showed a marked decrease 
in rennet and heat coagulation times, which is attributed to 
the action of a contaminating protease. 


Part II . The Nature of the Phosphate Bonding in Casein 

Apparatus was designed for the analysis of oxygen-18 
in phosphate samples. The method used was basically that 
of Cohn. It involves the quantitative dehydration of KH2PO,° 
to KPO; and HzO”, the equilibration of the H2O with COz, 
and the subsequent analysis of the CO2 in a mass spec- 
trometer for its O”* content. 

Dephosphor ylation of whole casein by KOH and Ba(OH)2 
in H2O” resulted in zero incorporation of the O*° in the 
isolated phosphate. These data were interpreted as indi- 
cating that the cleavage had proceeded via a beta-elimina- 
tion rather than by a hydrolytic mechanism, and further, 
that no nitrogen-phosphorus bonds are present in casein 
since no reasonable mechanism can be postulated for the 
cleavage of such a linkage without the incorporation of the 
Oo” into the isolated phosphate. 

Enzymatic dephosphor ylation of casein by potato phos- 
phatase in O”-water was shown to incorporate 2.3 atoms 
of O” per molecule into the isolated phosphate. This 
datum was interpreted as meaning that an average of 2.3 
phosphorus-oxygen bonds per phosphate group are cleaved 
during hydrolysis, indicating that most of the phosphate in 
casein is present in the form of a diester. Experiments 
designed to test for isotopic exchange before, during, or 
after the enzymatic hydrolysis gave negative results. 

Incubation of KH2PO, in 6 N HC] at 120°C. for 93 hours 
was shown to cause complete exchange of the isotope with 
the medium. Acid hydrolysis under these conditions there- 
fore cannot be used to study phosphate bonding. 

Microfilm $2.00; Xerox $5.60. 115 pages. 


THE EFFECT OF DIETARY PROTEIN AND 
ENERGY LEVEL UPON THE NITROGEN 
COMPONENTS IN THE URINE 
OF THE DOMESTIC HEN 


(L. C. Card No. Mic 59-1544) 


Charles Edward Richardson, Ph.D. 
Louisiana State University, 1959 
Supervisor: Professor Alva B. Watts 

Surgical modifications were made which permitted the 
separate collection of feces and urine from chickens. The 
techniques were refined and utilized in a fundamental study 
of nitrogen metabolism. 

It was found necessary to add boric acid as a preserva- 
tive to the urine and feces to obtain quantitative recovery 
of nitrogen. 

There were no differences in the response to treatment 
among normal hens, hens with exteriorized recta, and hens 
with exteriorized ureters.. Hens with exteriorized recta 
were the birds of choice for nutritional experiments be- 
cause excreta from these hens were easier to collect. 





In an experiment with iso-protein rations it was found 
that as the ration energy level decreased from 900 to 800 
calories per pound of productive energy, the amount of 
urinary nitrogen increased, the percent of nitrogen digested 
decreased, and the feed intake decreased. There was a 
change in the urinary nitrogen excretion; the uric acid 
nitrogen excretion increased, the ammonia nitrogen de- 
creased, the urea nitrogen increased, the creatine nitrogen 
remained constant, and the amino acid nitrogen was de- 
creased slightly. 

A study was made in which the hens were allowed to eat 
a limited amount of no-protein diet calculated to furnish 
the daily energy requirement and supplemented with daily 
decreasing increments of extracted whole egg (13.7 to zero 
percent). In this experiment the absorbed nitrogen showed 
a linear decrease as the egg protein was reduced. The 
uric acid and ammonia nitrogen decreased throughout the 
experiment with a change in the daily rate of decrease after 
the seventh day (5.3 percent supplementary egg protein). 
The urea nitrogen excretion decreased until the seventh 
day, peaked the eighth day, and decreased from then to the 
last day of the experiment. 

The creatine excretion dropped the first day of deple- 
tion, increased to the starting value the eighth day, and 
decreased on the first day of no-protein feeding. Through- 
out the experiment the creatine excretion was erratic and 
indicated that the protein metabolism was changing. 

The amino acid nitrogen and unknown component(s) 
tended to remain constant. 

The urinary carbohydrate excretion, as measured by 
the anthrone method, increased as the protein level de- 
creased, The peak value, on the first day of no-protein 
feeding, (twelfth day of the experiment) was 3400 mgms. 
as compared to 250 mgms. on the first day of the study. 

A study of the data of both experiments leads to the ad- 
vancement of two hypotheses of nitrogen metabolism, 
namely; 


(1) It is not necessarily the amount of protein in a ra- 
tion but the relationship of the protein to other 
nutrients which determines the characteristics of 
the urinary nitrogen excretion. 


In order to call a urine “normal” one must rigidly 
define a “normal” diet. In these respects, no evi- 
dence was found which would refute the conclusions 
of Folin, neither his laws for the composition of 
urine nor his theory of endogenous and exogenous 
nitrogen metabolism. 

Microfilm $2.00; Xerox $6.20. 127 pages. 


STUDIES ON THE METABOLISM 
OF ACETOL PHOSPHATE 


(L. C. Card No. Mic 59-658) 
Otto Z. Sellinger, Ph.D. 
Tulane University, 1958 
Chairman: O. Neal Miller 


Introduction 

The purpose of the present study was to gain supporting 
evidence for the participation of acetol phosphate (CH; - 
COCH20OP0O3Hz2) (AP) in the metabolism of 1,2-propanediol- 
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1-phosphate (PDP). It was felt that this question could be 
approached by showing that AP is a biologically active sub- 
stance. Furthermore, a purely chemical interest existed 
with regard to AP, so that efforts were directed toward its 
synthesis. Experiments designed to determine the degree 
of specificity of a known enzymatic system, namely a-gly- 
cerophosphate dehydrogenase (GPDH), led to the discovery 
of a hitherto unrecognized activity capable of acting on AP 
and termed 1,2-propanediol-1-phosphate dehydrogenase 
(PDPDBH). 


Results 

1. The enzymatic phosphorylation of acetol was studied 

in a system containing homogenates of kidney (rat, rabbit), 
acetol, adenosine triphosphate (ATP), buffer and fluoride. 
-The product of this reaction, AP, was assayed using a 
spectrophotometric method in which reduced diphosphopyr - 
idine nucleotide (DPNH) and an enzyme preparation from 
rabbit muscle (Myogen A) were employed to effect the re- 
duction of AP at an optimal pH of 7.7 (Tris buffer). The 
ability of homogenates to phosphorylate acetol was lost 
upon dialysis (0.15 M KCl) and could not be restored by the 
additions of magnesium, ATP or thioglycolic acid. The 
acetol-phosphorylating system of kidney was found to be 
inactivated by freezing and subsequent thawing of homoge - 
nates. Also, magnesium was shown to exert an inhibitory 
effect when added to the crude system. Because the phos- 
phorylation of dihydroxyacetone (DHA) was not affected by 
either of the above treatments, the existence of a kinase 
specific for acetol was suggested. This possibility was 
further examined by testing purified preparations of known 
kinases (“triokinase” and glycerokinase) for their ability 
to phosphorylate acetol. It was found that phosphorylation 
could be demonstrated only under conditions where a high 
ATP to magnesium ratio prevailed. Again, no such re- 
_ quirement was found to be necessary when DHA was used 
as the substrate with these purified enzyme preparations. 
These observations constitute the evidence for the exist- 
ence of an acetol kinase in kidney. 

The product of the enzymatic phosphorylation of acetol 
was characterized as AP chiefly by demonstrating that, 
following its enzymatic reduction, PDP is formed. The 
identity of PDP was established by comparison with an 
authentic sample. Several other properties of the enzy- 
matically formed AP are reported. 

2. The route followed in the chemical synthesis of AP 
was: acetol acetate (I) —~ diethyl ketal of (I) —~ diethyl 
ketal of acetol (II)—~ diphenylphosphorochloridate of 
(II) —-~ cyclohexylamine salt of AP diethyl ketal (III). Com- 
pound III was isolated in crystalline form. The conversion 
of III to AP, as well as some properties of AP are de- 
scribed. The behavior of the synthetic AP fully duplicated 
that of the enzymatically formed AP, when tested in the 
DPNH-Myogen A assay system. 

3. Observations on the kinetic behavior of synthetic 
AP in a system containing purified GPDH, in lieu of Myo- 
gen A, suggested that an activity other than GPDH was re- 
sponsible for its reduction. To test this possibility, rabbit 
muscle was fractionated so as to yield crystalline GPDH 
and fractions were tested for activity with dihydroxyace- 
tone phosphate (DHAP) and AP. A comparison of the re- 
sulting ratios of the specific activities (GPDH/PDPDH) 
indicated that two enzymatic activities were being purified. 
Furthermore, dialysis specifically enhanced one of the two 
activities, namely PDPDH. Inactivation studies showed that 








PDPDH is more labile thanGPDH. Inhibition studies showed 
amarkedly differential behavior of thetwo activities toward 
a number of anions (sulfite, phosphate, formate, etc.). Insep- 
arate experiments, AP was shown tobe an inhibitor of GPDH. 
The nature of this inhibition was found to be competitive. 


Summary 

Evidence for the presence of acetol kinase in the kidney 
of the rat and the rabbit was presented. Acetol phosphate 
was synthesized by chemical means and its properties 
were shown to be identical to those of the product of the 
kinase reaction, An enzyme, catalyzing the reduction of 
acetol phosphate to 1,2-propanediol-1-phosphate, was 
demonstrated in rabbit muscle and the name 1,2-propane- 
diol-1-phosphate dehydrogenase is proposed to designate 
this activity. Microfilm $2.65; Xerox $9.20. 202 pages. 


THE COMPARATIVE METABOLISM OF THE 
AMINO ACIDS. A STUDY OF THE BEHAVIOR 
OF THE AROMATIC AMINO ACIDS, 
TYROSINE AND PHENYLALANINE. 


(L. C. Card No. Mic 59-1992) 


Bernard Shacter, Ph.D. 
University of Michigan, 1943 


An extensive literature has accumulated on the metab- 
olism of the aromatic amino acids, tyrosine and phenyl- 
alanine; many problems related to their metabolism, how- 
ever, remain unsolved. This investigation was undertaken 
to extend existing knowledge, and to clarify some of the 
unsolved problems of aromatic amino acid metabolism, 
through development and application of precise analytical 
methods. 

Tyrosine, phenylalanine, and phenylpyruvic acid were 
fed to rabbits, and changes in the concentration of phenolic 
substances, keto acids, and amino nitrogen in the blood 
and urine were determined. The phenolic substances were 
fractionated into the following three fractions before de- 
termination: (1) an ether-insoluble fraction, containing 
tyrosine; (2) an ether-soluble, sodium bicarbonate -soluble 
fraction, which included the more strongly acidic phenolic 
substances, such as those containing a carboxyl group in 
addition to the phenolic nucleus; (3) an ether-soluble, 
bicarbonate -insoluble, sodium hydroxide -soluble fraction, 
which contained weakly acidic hydroxyphenyl compounds, 
extractable only with strong alkali, such as phenol and 
cresol. Several modifications were introduced in the ana- 
lytical procedures used, and concentrations were deter - 
mined with the photoelectric colorimeter. 

Of the total phenolic substances excreted in normal 
rabbit urine, only a small fraction was insoluble in ether. 
In normal blood, on the other hand, the ether -insoluble 
fraction predominated. 

The administration of either D- or DL-tyrosine re- 
sulted in a marked elevation of the ether-insoluble phenolic 
content of blood, and slight rises in the concentration of 
ether -soluble phenolic substances. No changes were ob- 
served in the keto acid and amino nitrogen levels. Urinary 
excretion of ether-insoluble phenolic substances and of 
amino nitrogen increased sharply after DL-, but only 
slightly, if at all, after L-tyrosine administration. Although 
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excretion of keto acids and of ether-soluble phenolic sub- 
stances rose after ingestion of both forms of the amino 
acid, the excretions were markedly greater after ingestion 
of the racemic amino acid. 

Administration of either L- or DL-phenylalanine was 
followed by increases in the ether-soluble phenolic content 
of the blood to approximately equal degrees. In contrast 
to tyrosine administration, the amino nitrogen content of 
the blood was also significantly elevated, being greater, 
however, for the natural than for the racemic form. Keto 
acid and ether-soluble phenolic concentrations were unaf- 
fected by the feeding of either form of phenylalanine. 

Slight increases in the urinary excretion of all phenolic 
fractions were observed after ingestion of either form of 
the amino acid; amino nitrogen excretion, however, in- 
creased only after DL-phenylalanine administration. Al- 
though the keto acid excretion rose after feeding of either 
L- or DL-phenylalanine, the excretion was far greater after 
ingestion of the racemic form. 

Feeding of sodium phenylpyruvate was followed by rapid 
urinary excretion of keto acids, and an elevated excretion 
of ether-soluble phenolic substances. In the blood, the 
ether -insoluble phenolic content was significantly raised, 
_while only slight, if any, changes were observed in the keto 
acid, amino nitrogen, or ether-soluble phenolic levels. 

It was concluded that the D-aromatic amino acids could 
be rapidly deaminated in vivo, that L- and DL-phenylalanine 
and phenylpyruvic acid were rapidly convertible to tyrosine 
in vivo, the latter probably by the way of p-hydroxyphenyl- 
pyruvic acid, and that urinary phenol may be derived, at 
least partially, from intermediary metabolic processes. 

Microfilm $2.10; Xerox $7.40. 160 pages. 


STUDIES ON PROTEIN STRUCTURE 
AND A NEW METHOD OF SELECTIVE 
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The University of Wisconsin, 1959 
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Partial degradation of proteins to peptides by chemical 
hydrolysis is‘ lacking in specificity and the mixtures ob- 
tained in this way are generally very complex and difficult 
to interpret. On the other hand, specific cleavages by pro- 
teolytic enzymes of high selectivity have been key to under 
standing the structure of certain proteins. It is clear that 
specific chemical cleavage would be an important supple- 
ment to the enzymatic cleavages. The investigations re- 
ported here were undertaken to develop such a chemical 
method which can effect the degradation of a protein mole- 
cule in predictable manner. 

Anhydrous acids have been known to bring about migra- 
tion of the acyl group in N-acyl derivatives of substances 
bearing amino and hydroxyl groups on adjacent carbons. 
Peptide bonds in proteins so treated are converted through 
N-——-» O-acyl migration to ester bonds at the site of the 
B-hydroxy amino acid residues. In our experiments, anhy- 
drous sulfuric acid was used to induce the N, O-peptidyl. 
shifts in protein, the acid was removed with ether. The 





newly formed O-peptidyl bonds were cleaved by the action 
of 2 N salt-free, pH 7.3 hydroxylamine. The stoichiometry 
and specificity of the cleavage has been determined by 

(a) colorimetric determination of the hydroxamic acid so 
formed with ferric ions at 490 muy, (b) dinitrophenylation 
of the N-terminal end groups produced and (c) chromatog- 
raphy of the cleavage products. The method was tested on 
insulin, ribonuclease, bovine serum albumin, glucagon and 
lysozyme. 

The characteristic purple color of the hydroxamate- 
iron chelate complex was observed with all the proteins 
under investigation. This indicated cleavage of O- peptidyl 
linkages by hydroxylamine had occurred. Further, the 
hydroxamate color was found to be proportional to the 
number of moles of serine residues per 10° grams of pro- 
tein. When different quantities of the same protein, lyzo- 
zyme, was tested the color developed was proportional to 
the protein concentration. N-terminal group analysis of 
the cleaved lysozyme by dinitrophenylation method showed 
that amino groups of serine and threonine were newly ex- 
posed to FDNB reaction indicating that the rearrangement 
and cleavage had taken place at B-hydroxy amino acid resi- 
dues. “Peptide fingerprinting” of the cleavage product 
also suggested the degradation of the protein molecules 


into a mixture of peptides. 


The N-terminal residues of bovine serum albumin have 
been investigated in several laboratories but doubt exists 
as to the number and identity of these amino groups. The 


- results recorded in the present work support the earlier 


report that aspartate is the major N-terminal amino acid. 
Evidence was obtained that alanine also occupies an N- 
terminal position. Attempts made to detect N-terminal 
half-cystine residues reported in other serum albumins 
indicated absence of this residue at N-terminal ends. 

In an effort to detect the N-terminal amino acids of 
squash mosaic virus, several end groups including aspartic 
acid, glycine, valine and leucine were noticed in small 
quantities. The nucleoprotein from Azotobacter vinelandii 
was found to possess a single N-terminal group valine. 

The possibility of existence of ester linkages in protein 
especially, whether dicarboxylic acids are involved in the 
formation of such linkages was tested by 1) the liberation 
of acid groups during alkaline treatment of protein which 
could arise from the hydrolysis of ester bonds, 2) selec- 
tive reduction with lithium borohydride to yield amino al- 
cohols from any esters present, and 3) treatment with 
hydroxylamine to form hydroxamic acids from esters, if 
present. 

Mild alkaline treatment of bovine serum albumin re- 
sulted in significant acid release. Neutralization experi- 
ments suggested that 13 to 15 ester linkages per mole of 
albumin were needed to cause the observed pH shift. How- 
ever, attempts to detect amino alcohols as their dinitro- 
phenyl derivatives by paper chromatography failed to reveal . 
their presence in the hydrolyzate of the reduced protein. 
Hydroxylamine treatment of egg albumin and bovine serum 
albumin and subsequent reaction with acid ferric ion did 
not give any purple color of hydroxamic acid. Hence, the 
presence of ester linkages in these proteins seems very 
unlikely. The nature of the reaction which releases acid 
during mild alkaline treatment of serum albumin remains 
unknown, Microfilm $2.00; Xerox $5.20. 103 pages. 
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THE ANAEROBIC GLUTAMIC ACID 
DEAMINASE OF CLOSTRIDIUM TETANOMORPHUM 


(L. C. Card No. Mic 59-1550) 


John Medearis Van Deren, Jr., Ph.D. 
Louisiana State University, 1959 





Supervisor: Professor John F, Christman 

A study has been made of the deamination of glutamic 
acid by Clostridium tetanomorphum. Earlier investiga- 
tions by Barker and Wachsman have indicated that the prod- 
ucts of the deamination are ammonia and mesaconic acid. 
The formation of mesaconic acid requires a rearrangement 
in the carbon chain of glutamic acid which may occur si- 
multaneously with the deamination or it may occur after 
the deamination. One purpose of this work is to determine 
whether the deamination occurs to produce glutaconic acid 
which then rearranges to mesaconic acid or whether the 
deamination and rearrangement are simultaneous reactions. 

Experiments with whole cells show that glutaconic acid 
is involved in the metabolism of glutamic acid by C. tetano- 
morphum; however, these experiments do not produce 





direct evidence that glutaconic acid is the reaction product. 


The preparation of cell-free extracts by means of an 
ultrasonic oscillator has made it possible to show that 
glutaconic acid is not the product of the deamination reac- 
tion, but it does inhibit the metabolism of the mesaconic 
acid produced. In this manner glutaconic acid causes an 
accumulation of mesaconic acid which inhibits the deamina- 
tion. The cell-free extract experiments confirm the work 
of Barker and Wachsman that ammonia and mesaconic 
acid are the products of the glutamic acid deamination. 
Itaconic acid also inhibits the deaminase and to the same 
extent as mesaconic acid. This is explained by the simi- 
larity in the mesaconic and itaconic acids structures. 

In contrast to most enzymes anaerobic glutamic acid 
deaminase is not stereospecific; D- and L-glutamic acids 
are metabolized at the same rate. The deamination of both 
isomers are inhibited to the same extent by glutaconic acid. 
The extracts also metabolize histidine, but are inactive 
toward both D- and L-aspartic acids. 

Either the extracts of this particular strain of C. tetan- 
omorphum do not require ferrous ion for the metabolism 
of glutamic acid as does the strain used by Barker, or a 
ferrous cyanide complex may also act as the cofactor for 
the reaction. This is shown by experiments in which so- 
dium cyanide additions do not affect the glutamic acid me- 
tabolism. 

Anaerobic glutamic acid deaminase is very heat labile. 
If the extract is heated to 50° C. for one minute fifty per 
cent of the activity is lost compared to the unheated ex- 
tract. One minute at 60° C. inactivates the enzyme com- 
pletely. 

A two point attachment is indicated between the enzyme 
and the substrate molecules by the decreased rate of de- 
amination at high concentrations of glutamic acid. At the 
high concentrations the active sites of the enzyme are oc- 
cupied by two molecules of glutamic acid rather than one 
which is necessary for the deamination to occur. 

The following constants have been determined for an- 
aerobic glutamic acid deaminase: the Michaelis constant 
for the enzyme is 0.020 molar with respect to glutamic 
acid at 37° C. and pH 7.0; the optimum pH is between 7.7 
and 8.0 for both phosphate and barbital buffers; the 





activation energy has been calculated to be 24,000 
calories. Microfilm $2.00; Xerox $3.60. 65 pages. 
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THE PREPARATION AND PROPERTIES 
OF A LEAD TUNGSTEN BRONZE 


(L. C. Card No. Mic 59-1560) 


Robert Allen Bernoff, Ph.D. 
Temple University, 1959 


The tungsten bronzes are crystalline solid solutions 
which can be formulated as MxWOQs3 where x is less than 
unity. The name, bronze, was applied by Woh]jer because 
of the golden metallic luster of the sodium bronze crystals. 
Recent years have seen a renewed interest in such sys- 
tems in the light of modern solid state theories and tech- 
niques. : 

This paper describes the preparation and properties of 
a series of solid solutions of lead in tungsten trioxide. 
Fourteen different solid solutions ranging in composition 
from Pbo.037WOs to Pbo.3; WO; have been prepared, utiliz- 
ing three general methods: 


(1) Carbon reduction of melts containing PobWQ, and WOs, 
carried out at temperatures around 1200°C. 


(2) Tungsten dioxide reduction, at approximately 1200°C., 
of melts containing PbCO; and WQs3. 


(3) Tungsten dioxide reduction in vacuo of melts made up 
of PbWO, and WO; at 1200°C. 





The third method was found to be the most satisfactory 
since it yielded a mixture of reaction products which were 
more readily separated. 

The crystals of Pb,WO; produced by any of the methods 
were invariably very small. Larger crystals suitable for 
electrical measurements, were prepared by a recrystalliza- 
tion technique. A mixture of small crystals of Pb,WO; 
and PbWQ, was sealed in an evacuated Vycor tube, heated 
to 1150°C., and then cooled to 800° at a rate of 2° per hour. 
By such a technique crystals up to three millimeters in 
length and one millimeter square were grown. The lead 
content of crystals could be increased by heating with 
PbWO, and decreased by heating with WO;. The Pb,WOs 
crystals were separated from the reaction mixture by 
chemical means, and their purity was established from 
their powder x-ray diffraction patterns, 

Analyses showed a 1:3 tungsten to oxygen atom ratio to 
be maintained in all preparations, while the lead content 
varied from 3.2 percent to 23.6 percent. | 

The crystals ranged in color from dark green in the 
lead-poor samples, through dark blue and bright blue, to 
blue-violet in the lead-rich samples, The metallic luster 
became more pronounced in high lead content samples. 

All samples were unattacked by all common inorganic re- 
agents, excepting hot alkalies where slow dissolution oc- 
curred, 

The electrical resistivity of representative crystals 
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was determined by mounting a crystal in a brass jig be- 
tween indium-faced pressure contacts and comparing the 
potential drop across the crystal with the potential across 
a standard resistance in series with the crystal. Overa 
range of 125 degrees, the crystals exhibited a positive 
temperature coefficient of resistance, characteristic of 
thermal scattering or metals. The mean activation energy 
for the conduction process calculated from these data was 
1.2+09.1 x10 - electron volts and the mean specific re- 
sistivity at 60°C 6 x 10™* ohm.cm. 

A survey of the alkali metal tungsten bronzes reveals 
the following characteristic properties of such systems: 


1. Non-stoichiometric composition; the alkali metal to 
tungsten ratio varying while maintaining a fixed ratio of 
one tungsten atom to three oxygen atoms. 


2. Extreme chemical inertness, the bronzes being attacked 
only by strong alkaline solutions or melts. 


3. Equilibrium between the bronze crystals and the alkali 
tungstates or WOs occurring at high temperatures and re- 
sulting in an increase or decrease in alkali metal content. 


4. Intense color and metallic luster exhibited by those 
crystals which are rich in alkali metal. 


5. High electrical conductivity, characterized by metallic 
conduction processes. A comparison of the properties of 
the lead-tungsten trioxide system with these criteria shows 
the lead system to possess properties characteristic of the 
tungsten bronzes. The solid solutions of lead in tungsten 
trioxide are therefore proposed as analogs of the alkali 
metal tungsten bronzes. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


KINETICS OF THE VANADIUM(I) --- 
VANADIUM(II]) ISOTOPIC EXCHANGE REACTION 


(L. C. Card No. Mic 58-2524) 


Kotra Venkatasubbu Krishnamurty, Ph.D. 
Washington University, 1958 


Chairman: Arthur C. Wahl 


The kinetics of the vanadium(I]) -vanadium(II]) isotopic 
exchange reaction have been studied. The reaction is first 
order with respect to each reactant, and the specific rate 
constant at 25°C, in 1 f HClO,, and at ionic strength 2.00 
is 0.82 f° min.~*. The experimental activation energy for 
the exchange is 13.2 + 0.3 kcal./deg./mole. 

The rate of exchange is not measurably affected by vari- 
ation of the hydrogen-ion concentration above 0,5 M, but at 
lower hydrogen-ion concentration the rate increases. The 
data are fit reasonably well by the rate law. 


Rate = (V4) (VU) {k. + k2/(H*) } 


The rate of exchange is not measurably affected by an 
increase in the surface area of the reaction vessel, by the 
absence of ordinary diffuse light, increase in ionic strength 
to 4.00, or by replacement of Na* by Li*. . However, the 
rate is larger in presence of chloride ion. The rate data 
are consistent with a first order chloride ion dependence. 





Rate = (Vi) (vl) fi, + k2/(H) + ks(C1)} 


The values of the specific rate cunstants at 25°C and ionic 
strength 2.00 at k, = 0.61 f7* min.™*, kz = 0.21 min. and 
ks; =~85f * min.’ (at 1 M H*). 

A plausible interpretation of the above rate law is that 
exchange can occur via the three paths 


er" 2 oa (1) 
Vv" .VOH” —._» (2) 


vtt+vcltt ———>» (3) 

The rate of path (1) is greater than the exchange rate 
between Cr** and Cr*** but less than the exchange rate 
between Fe*t and Fe***, It is suggested that V** being 
isoelectronic with Cr*++* may also have a relatively non- 
labile hydration sphere which interferes with electron 
transfer. However, preliminary O'’-exchange experiments 
between solvent water and hydrated V*tt ion showed com- 
plete exchange <10 minutes at 0°C. There was some in- 
dication of incomplete exchange in ~ 1 minute. 

Microfilm $2.00; Xerox $3.80. 70 pages. 
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Part 1 


The synthesis of aluminum borohydride by the reaction 
between sodium or lithium borohydride and aluminum : 
chloride seems to occur, at least in part, through the de- 
composition of very unstable, volatile intermediates. At- 
tempts to isolate these intermediates in pure state were 
unsuccessful but by trapping intermediate fractions (in 
experiments utilizing lithium borohydride) at low temper- 
atures and destroying them with excess hydrogen chloride, 
it was possible to obtain analytical evidence consistent with 
the identification of the intermediate compounds as 
Al(BH,)2Cl and Al(BH,)Cl2. 


Part 2 


In an attempt to form a silicon borohydride the inter - 
action of disilane and diborane was investigated. These 
gases reacted very slowly at approximately 80° to form 
hydrogen and a nonvolatile solid. This solid was quite 
stable in vacuum but reacted readily with water to produce 
hydrogen. Its composition was determined only by differ- 
ence, and the presence of actual silicon-boron bonds could 
not be definitely established. 

Microfilm $2.45; Xerox $8.60. 186 pages. 
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THE ISOTOPIC COMPOSITION, 
CONCENTRATION, AND CHEMICAL 
STATE OF THE NITROGEN IN IGNEOUS ROCKS 


(L. C. Card No. Mic 59-1378) 


Richard Scott Scalan, Ph.D. 
University of Arkansas, 1959 


Major Professor: Thomas C, Hoering 


A study of the elemental and isotopic abundances and 
the chemical state of nitrogen found in various igneous 
rocks has been made. The nitrogen in most rocks proba- 
bly exists as the ammonium ion, possibly replacing potas- 
sium ions in the crystal lattices. It is concentrated in the 
late forming, low temperature minerals. The average 
concentration of nitrogen in continental rocks is 12.9 parts 
per million by weight. The N*°/N* ratio of the nitrogen in 
igneous rocks is almost invariably greater than this ratio 
for atmospheric nitrogen. The isotopic exchange equilib- 
rium 


n’* H,* + NH; “a N’°H,* + N"*H; 


could account for the observed nitrogen isotope fractiona- 
tion. This exchange equilibrium together with the reaction 


NHs3 = 1/2 No + 3/2 Ho 


could lead to the formation of atmospheric nitrogen with a 
N’*/N** ratio which is lower than this ratio for nitrogen in 
crustal rocks. The equilibrium 


NH,Cl(.) = NHs(g) + HCl(g) 


probably took place early in the period of the earth’s ex- 
istence before the crust was formed, and was the mechan- 
ism for the isotopic exchange of nitrogen between ammonia 
gas and ammonium ion. This equilibrium was probably 


established under high pressure to account for the retention 


of nitrogen as ammonium ion in the earth at high tempera- 
tures. Microfilm $2.00; Xerox $4.60. 90 pages. 


GROUP SEPARATIONS BY ANION-EXCHANGE 
(L. C. Card No. Mic 59-1548) 


Joseph Edward Smith, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor M. M. Vick 


The combined work of many authors has pointed out the 
suitability of anion exchange as a means of separating ca- 
tions, first by complexing them with an appropriate com- 
plexing agent and then by treating the complex formed with 
anion exchange resin, This work was undertaken in an at- 
tempt to apply such a method to a large group of ions in 
order to break it down into smaller groups suitable for 
analysis. 

The ions used in this study were the ions generally 
covered in a student qualitative analysis scheme with the 
exception that ions requiring strong acids to maintain so- 
lution were omitted. In all, sixteen ions were covered. 
Citrate ion in the form of ammonium citrate and citric 
acid was used as the complexing agent. 





Equilibrium experiments were carried out at constant 
acid concentration with varying citrate concentrations and 
at constant citrate concentration with varying acid strength. 
Both types of experimentation were also applied to column 
work and good separations were obtained by varying the 
citrate concentrations. Separations obtained by merely 
varying the acid strength were generally unsatisfactory. 

The sixteen ions were separated into four groups. Mer- 
cury, barium, strontium and calcium were eluted by 50 
milliliters of 0.1 M citrate; silver, lead, cadmium, mag- 
nesium and manganese by 50 milliliters of 0.5 M citrate 
followed by 50 milliliters of 1 M citrate; cobalt, copper, 
aluminum, nickel and zinc were eluted by 50 milliliters of 
1 M citric acid. Iron and chromium were found to be te- 
naciously absorbed under these conditions and had to be 
eluted with 130 milliliters of 0.5 M hydrochloric acid. 

Each group obtained was further broken down where it 
was necessary for a specific test to be made for each ion. 
In some cases no further separations were necessary. 

The separations were not completely clean, there being 
a slight overlap between groups Iand II. Judicious dis- 
carding of ten milliliters of eluant between these gives two 
well separated groups with only a slight loss of material. 
Group II can also be broken down into two sub-groups in 
the same manner. 

The efficiency of separation of the ions was obtained by 
application of spot test techniques. Suitable tests were 
applied to each ion, and by successive dilutions the mini- 
mum amount of the ion present in each five milliliter frac- 
tion was obtained. By plotting this concentration against 
the volume increment, elution curves were obtained. 

Microfilm $2.00; Xerox $3.60. 62 pages. 
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PART I: THE REACTION OF 2-BROMOCYCLO- 

PROPANECARBOXYLATES WITH STRONG BASES. 

PART Il: THE REACTION OF CYCLOPROPENE 
AND TRIPHENYLMETHYL SALTS. 


(L. C. Card No. Mic 59-1212) 


Jerry Richard Albin, Ph.D. 
University of Washington, 1958 


Supervisor: Dr..K. B. Wiberg 


Part I of this thesis describes an investigation directed 
toward determining the mechanism of the reaction of potas- 
sium t-butoxide with methyl 2-bromocyclopropanecarboxyl- 
ate and also describes the reaction of sodium hydride and 
phenyl lithium with ethyl 2-bromocyclopropanecarboxylate. 
Part II of this thesis describes attempts to prepare the 
cyclopropenium cation and anion by the reaction of cyclo- 
propene with triphenylmethyl salts. 

Methyl 2-bromocyclopropane was prepared by the reac- 
tion of vinyl bromide with diazoacetic ester. The bromo- 
ester was allowed to react with potassium t-butoxide in t- 
butyl alcohol and yielded methyl 2-t-butoxycyclopropane - 
carboxylate. The structure of this product was proven by 
base hydrolysis to the acid, by acid hydrolysis to methyl 
8-formylpropionate, and by an independent synthesis with 
t-butyl vinyl ether and methyl diazoacetate., 
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A study of this reaction in deuterium: labelled solvent 
revealed that the t-butoxyester contained two deuterium 
atoms as a result of the reaction. The bromoester did not 
exchange deuterium with the basic solvent under the reac- 
tion conditions and the t-butoxyester exchanged only 22% 
of one deuterium. The deuterium atoms were shown to be 
in the 1- and 2-positions by hydrolysis of the labelled t- 
butoxyester to the 8-formylpropionic ester and examination 
of the NMR spectra of both the labelled and unlabelled B- 
formylpropionic ester. 

The above data were interpreted as evidence for the 
formation of ethyl cyclopropenecarboxylate as-an interme- 
diate in the reaction, followed by exchange of the vinyl hy- 
drogen of the unsaturated ester with the solvent. The t- 
butoxyester was then formed from this unsaturated  _ 
intermediate by a 1,4-addition of t-butyl alcohol to the 
double bond. The exchange of the vinyl hydrogen with the 
solvent is in agreement with the postulated acetylenic 
character of the cyclopropene double bond. 

Ethyl 2-bromocyclopropanecarboxylate failed to react 
with sodium hydride with or without alcohol as a catalyst 
except at elevated temperatures. The only product at the 
high temperatures was a polymeric material. When the 
bromoester and phenyl lithium were allowed to react, the 
phenyl lithium added to the ester group to yield a non- 
bromine -containing alcohol. 

Cyclopropene was prepared by the pyrolysis of cyclo- 
propyltrimethylammonium hydroxide and purified by vapor - 
phase chromatography. When cyclopropene was allowed to 
react with triphenylmethyl bromide in liquid sulfur dioxide 
the products were triphenylmethane in fair yield and a 
solid polymeric material. : 

When cyclopropene was allowed to react with triphenyl- 
methyl perchlorate in acetonitrile the products were tri- 
phenylmethane in good yield and an intractable oil. The oil 
contained nitrogen and its infrared spectrum showed the 
presence of C=N and N-H bonds indicating the product from 
cyclopropene had reacted with solvent. When the reaction 
was carried out in acetonitrile with triphenylmethyl fluo- 
borate, a nitrogen-containing oil similar to that obtained 
from the reaction with the perchlorate salt was obtained. 


However, its infrared spectrum showed several differences. 


Comparison of the spectra of the two oils with the spectra 
of model compounds indicated that the oils were of different 
structure. In both cases, however, there had been reaction 
with the solvent. 

An attempt was made to prepare an acetimino ester 
derivative of the reaction product by adding sodium meth- 
oxide to it and reducing with hydrogen and platinum. A 
material that apparently had the acetimino ester structure 
was obtained in very poor yield. : 

To determine if the cyclopropenium carbonium ion were 
more stable than its possible isomers, the allenic and pro- 
pargyl carbonium ions, calculations involving the heats of 
formation and the appearance potentials of the C3H;* ions 
were made. These calculations indicated that the cyclo- 
propenium ion is at least 9 kcal. more stable than the 
others. 

An attempt to prepare the cyclopropenium anion with 
sodium triphenylmethide in the presence of triphenylboron 
resulted in polymerization rather than anion formation. 

Microfilm $2.00; Xerox $6.80. 142 pages. 





SYNTHESIS, REACTIONS, AND 
STRUCTURAL INVESTIGATION OF SOME 
IMIDAZO(1 ,2-a)P YRIMIDINES 


(L. C. Card No, Mic 59-1559) 


Stanley C. Bell, Ph.D. — 
Temple University, 1959 


A number of imidazo(1,2-a)pyrimidines were prepared 
as possible anti-tumor agents. 

The reactions of 2-amino-4-hydroxypyrimidine and 2- 
amino-4-hydroxy-6-methylpyrimidine with substituted 
phenacyl bromides produced the following 5-hydroxyimid- 
azoO(1,2-a)pyrimidines; 2-phenyl-5-hydroxy-7-methylimid- 
azo(1,2-a)pyrimidine, 2-p-chlorophenyl-5-hydroxy-7- 
methylimidazo(1 ,2-a)pyrimidine, 2-p-bromophenyl-5- 
hydr oxyimidazo(1,2-a)pyrimidine, 2-phenyl-5-hydroxyimid- 
azo(1,2-a)pyrimidine. 

The reaction of chloroacetone with 2-amino-4-hydroxy- 
6-methylpyrimidine gave 2,7-dimethyl-5-hydroxyimidazo- 
(1,2-a)pyrimidine. Reaction of 2-amino-4-hydroxy-6- 
methylpyrimidine with 2-bromo-2-phenylacetophenone gave 
2-amino-6-methyl-4-(a@-phenylphenacyloxy)pyrimidine and 
also 2,3-diphenyl-5-hydroxy -7-methylimidazo(1,2-a)pyr- 
imidine which had previously been prepared from 2-amino- 
4,5-diphenylimidazole and ethyl acetoacetate. 

The reaction of several 5-hydroxyimidazo(1,2-a)pyr- 
imidines with phosphorus oxychloride gave the following 
5-chloro derivatives: 2-phenyl-5-chloro-7-methylimidazo- 
(1,2-a)pyrimidine, 2-p-chlorophenyl-5-chloro-7-methyl- 
imidazo(1,2-a)pyrimidine, 2-p-bromophenyl-5-chloroimid- 
azo(1,2-a)pyrimidine, 2-phenyl-5-chloroimidazo(1,2-a)- 
pyrimidine. : 

When the chloro derivatives, with the methyl group in 
the 7-position, were allowed to react with thiourea the 
corresponding mercaptans were formed: 2-phenyl-5- 
mercapto-7-methylimidazo(1,2-a)pyrimidine, 2-p-chloro- 
phenyl-5-mercapto-7-methylimidazo(1,2-a)pyrimidine. 

When the chloro derivatives, with hydrogen in the 7- 
position, were allowed to react with thiourea the corre- 
sponding sulfides were formed: bis-(2-phenyl-5-imidazo- 
(1,2-a)pyrimidyl)sulfide, bis-(2-p-bromophenyl-5-imidazo- 
(1,2-a)pyrimidyl)sulfide. 

2 -Phenyl-5-mercapto-7-methylimidazo(1 ,2-a)pyrimi- 
dine was also prepared by the action of phosphorus penta- 
sulfide on the corresponding hydroxy derivative. 

The reaction of 2-amino-4-mercapto-6-methylpyrimid- 
ine with phenacyl bromide gave 2-amino-6-methyl-4- 
pyrimidylphenacyl sulfide. 

| Microfilm $2.00; Xerox $3.00. 56 pages. 
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ADDITION REACTIONS OF VINYSILANES AND 
CARBON FUNCTIONAL SILAHETEROCYCLES 


(L. C. Card No. Mic 58-3137) 


Everett Wyman Bennett, Ph.D. 
Purdue University, 1958 


Major Professor: Dr. Robert A, Benkeser 


I. A Study of the Meerwein Reaction and Free Radical 
Addition Reactions on Vinylsilanes 

Aromatic diazonium salts have been found to add in fair 
yield to the isolated olefinic bond in triphenylvinylsilane 
under conditions typical for the Meerwein reaction. Since 
the Meerwein reaction is generally applicable only to con- 
jugated olefins, this reaction is diagnostic of the “conju- 
gative nature” of the vinylsilicon group. The effect of 
substituents in the diazonium salt upon the yield of the re- 
action parallels that established for conjugated carbon 
systems. The mode of addition is shown to involve attach- 
ment of the aryl portion of the diazonium salt tothe terminal 
end of the olefinic bond. The olefins obtained by dehy- 
drohalogenation of the adducts provide authentic transvinyl- 
silanes. 

The free radical additions of chloroform, carbon tetra- 
chloride, and ethyl bromoacetate to triphenylvinylsilane, 
triethylvinylsilane, and dimethyldivinylsilane have been 
carried out in good yield. The structures of the adducts 
were established. 








II, The Preparation and Reactivity of 4,4-Dimethyl-4- 
silacyclohexanone 

A four step synthesis of 4,4-dimethyl-4-silacyclohexa- 
none was developed so that effects of the silicon atom in 
the ring upon the chemistry of the functional group could be 
studied. The dissociation constant of the cyanohydrin of 
the silicon ketone is five times larger than that of its car- 
bon analog, 4,4-dimethylcyclohexanone. This result is 
discussed in terms of the I-strain theory. The infrared 
carbonyl frequency and the failure of an attempt to prepare 
the ketone by Blanc’s anhydride pyrolysis also indicate the 
ring size to be intermediate between a six and seven- 
membered carbon ring. | 

Other attempted synthetic routes to the ketone are dis- 
cussed and the preparation and characterization of 4,4- 
dimethyl-4-silacyclohexanol is reported. 








Ill, The Polybromination of Tetramethylsilane by Means 
of Bromine Chloride 

An attempt to utilize bromine chloride to prepare di- 
methyldi(bromomethyl)silane from tetramethylsilane re- 
sulted in a low yield of the desired compound and a complex 
mixture of higher substitution products from which a liquid 
and an impure solid tribromo derivative were isolated. 
Separation problems caused high material losses. 








IV. A Study of the Decomposition of 2-Bromoalkyltrimeth- 
ylsilanes 

In an attempt to determine whether or not the base cat- 
alyzed B-eliminations of 8-haloalkylsilanes proceed via a 
trans-coplanar transition state, a model compound believed 
to be cis-1-trimethylsilyl-2-bromocyclohexane was syn- 
thesized. The compound was found to undergo spontaneous 
decomposition. It is suggested that a four center reaction 
mechanism could explain many of the known spontaneous 
B-eliminations. Microfilm $2.20; Xerox $7.60. 165 pages. 








AZA-1,10-PHENANTHROLINES: THE SYNTHESIS 
OF 2-, 3-, AND 4-AZA-1,10-PHENANTHROLINE. 
THE SYNTHESIS OF 4, 7-DIAZA-i,10- 
PHENANTHROLINE. 


(L. C. Card No. Mic 59-1561) 


James A, Brennan, Ph.D. 
Temple University, 1959 


The object of this work was the synthesis of 1,10-phen- 
anthrolines substituted with a nitrogen atom for one of the 
methine groups of the parent compound, The resulting 
substances are aza-1,10-phenanthrolines. The four pos- 
sible isomeric monoaza derivatives of ortho- phenanthroline 
are 2-, 3-, 4- and 5-aza-1,10-phenanthroline. These can 
be considered as pyrido derivatives of.cinnoline, quinazo- 
line, quinoxaline and 1,5-naphthyridine respectively. The 
o-aza isomer had been prepared earlier. 

The synthesis of 2-aza-1,10-phenanthroline was ac- 
complished by the following reactions. 4-Methyl-2-aza-l, 
10-phenanthroline was prepared from 8-amino-4-methyl- 
cinnoline in a modified Skraup reaction. The methyl 
derivative was converted to 2-aza-1,10-phenanthroline -4- 
carboxylic acid through 4-sytryl-2-aza-1,10-phenanthroline. 
The acid was decarboxylated to yield 2-aza-1,10-phenan- 
throline (16%). 

A reaction involving 8-aminoquinazoline, acrolein, 


- arsenic acid and phosphoric acid gave a mixture of prod- 


ucts. One of these, isolated by a chromatographic adsorp- 
tion on alumina, has been identified as 3-aza-1,10-phenan- 
throline (8.7%). 

4-Aza-1,10-phenanthroline was synthesized (18.5%) by 
a modified Skraup reaction using 5(8)-acetamidoquinoxa- 
line. 

Alternately the monoaza-1,10-phenanthrolines could be 
prepared by the formation of the appropriate diazine ring, 
in the proper orientation, at the (h) position of quinoline. 
These reactions were considered, However, none of the 
unsubstituted monoaza-1,10-phenanthrolines were prepared 
in this way. 

The reduction of 8-nitro-7-acetylquinoline was investi- 
gated. A reaction involving the nitroacetylquinoline and 
iron and acetic acid produced 8-amino-7-acetylquinoline 
in an 80% yield. A catalytic reduction of the nitroacetyl- 
quinoline with Adams’ platinum catalyst gave a mixture of 
8-amino-7-acetylquinoline (41%) and pyrido (3,4 g)-3- 
methylanthranil (42%). The pyridoanthranil was obtained 
(93.5%) when tin (II) dichloride and hydrochloric acid were 
used to reduce 8-nitro-7-acetylquinoline. Iron and acetic 
acid converted the pyridoanthranil into 8-amino-7 -acetyl- 
quinoline (77%). However, attempts to reduce the anthranil 
to the amine catalytically using Adams’ platinum catalyst 
and 2-3 atmospheres of hydrogen failed. The starting ma- 
terial was recovered quantitatively. 

The synthesis of 4-hydroxy-2-aza-1,10-phenanthroline 
from 8-amino-7-acetylquinoline via a Borsche -Herbert 
reaction was studied. The diazotization of this aminoquin- 
oline in either dilute or concentrated hydrochloric acid 
yielded a mixture of 4-hydroxy-2-aza-1,10-phenanthroline 
and 8-chloro-7-acetylquinoline. When the diazotization 
was conducted in a sulfuric acid acetic acid mixture only 
one product, the hydroxyazaphenanthroline, was isolated 
(22%). | 

4,7-Diaza-1,10-phenanthroline (51%) was synthesized 
by the condensation of 5,6-diaminoquinoxaline with sodium 
glyoxal bisulfite. 
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All of the above aza-1,10-phenanthrolines formed col- 
ored complexes with the iron (I) ion. 
Microfilm $2.00; Xerox $5.00. 98 pages. 


CHEMISTRY OF THE 9-METHOXYPSORALENES 
(L. C. Card No. Mic 59-1705) 


Mervin Edward Brokke, Ph.D. 
Oregon State College, 1959 


Major Professor: Bert E. Christensen 


The chemical behaviour of 9-methoxypsoralene under 
the conditions of oxidation, chlorination, sulfonation and 
ether cleavage is described. 

Oxidation with chromium trioxide converts 9-methoxy- 
psoralene to psoralene quinone. The structure of the prod- 
uct is established by its identity with psoralene quinone, 
obtained by an oxidation of 4-amino-9-methoxypsoralene, 
and by the preparation of the derivatives, 4,9-dihydroxy- 
psoralene and isopimpinellin. 7 

Chlorination of 9-methoxypsoralene with sodium hypo- 
chlorite produces 4-chloro-9-methoxypsoralene, which is 
identical with a previously described compound. Chlor- 
ination with chlorine produces 2,3-dihydro-9-methoxy-2,3, 
4-trichloropsoralene. That substitution occurs in the 4- 
position is established by the fact that, under identical 
conditions of chlorination, 4-chloro-9-methoxypsoralene 
yields the same trichloro-derivative. Addition is shown to 
occur across the 2,3-double bond by a comparison of the 
ultraviolet spectrum of this compound with those of other 
furocoumarins. . : | 

Sulfonation with chlorosulfonic acid produces either the 
sulfonic acid or the sulfonyl chloride depending upon reac- 
tion conditions. Substitution is shown to occur at the 4- 
position by the hydrolysis of the acid chloride to the sul- 
fonic acid and conversion of the acid to 4-nitro- and 4- 
bromo-9-methoxypsoralene. 

A new procedure is described for the demethylation of 
9-methoxypsoralene with anhydrous aluminum chloride to 
yield 9-hydroxypsoralene. 

Microfilm $2.00; Xerox $3.00. 33 pages. 


SULFUR ANALOGS OF CHOLANTHRENE 
AND METHYLCHOLANTHRENE 


(L. C. Card No. Mic 58-7907) 


George Fedir Bulbenko, Ph.D. 
Indiana University, 1958 


Acenaphtho| 3,4-b]benzothiophene and 3-methylacenaph- 


tho[3,4-b}benzothiophene, the sulfur analogs of the known 
carcinogens cholanthrene and methylcholanthrene, were 
synthesized for biological testing. 

The syntheses were based on the initial condensation of 
the starting materials, 7-keto-7,8,9,10-tetrahydronaphtho- 
[2,3-b]benzothiophene or its 8-methyl homolog, with methyl 
bromoacetate under Reformatsky conditions. The dehy- 
drated ester products were dehydrogenated with palladium 





on charcoal to aromatic esters which were readily hydro- 
lyzed to 7-carboxymethyl- or 7-carboxymethyl-8-methyl- 
naphtho|2,3-b}benzothiophenes, respectively. The acids 
were caused to cyclize under Friedel-Crafts conditions 
and reduced to give the desired sulfur analogs whose 
structures were confirmed by the comparison of their ul- 
traviolet spectra with those of compounds obtained by un- 


- equivocal syntheses and possessing related electronic 


configurations. 

The evidence of the ultraviolet spectra pointed to the 
fact that dehydration of Reformatsky products resulted in 
endo-cyclic double bond structures for both methyl 7-(9, 
10 -dihydr onaphtho| 2 ,3-b]benzothienyl)acetate as well as 
for the 8-methyl substituted ester. Basic hydrolysis of the 
nor-methyl ester led to the isolation of a single acid, 7- 
carboxymethyl-9,10-dihydronaphtho|2,3-b|benzothiophene, 
which was shown to possess the endo-cyclic double bond by 
the analysis of its ultraviolet spectrum. On the other 
hand, methyl 7-(8-methyl-9,10-dihydronaphtho|2.3-b]benzo- 
thienyl)acetate gave on hydrolysis two different acids whose 
endo and exo configurations were also resolved by the use 
of ultraviolet spectra. In the latter case the failure to 
isolate a single hydrolysis product was attributed to the 
steric effect of the 8-methyl substituent. 

In the search for other routes leading to these synthe- 
ses several condensation reagents were tested with the 
starting materials but only malononitrile gave promising 
yields. Hydrolysis experiments in sulfuric acid with an 
analogous system of 4-(1,2-dihydronaphthalene)malononi- 
trile resulted in the isolation of a ring-closed product, 2-. 
carbamoyl-4,5-dihydro-1-acenaphthenone, whose structure 
has been substantiated by degradation reactions leading to 
known products. 

Dehydrogenation of 2-carbamoyl-4,5-dihydro-1-ace- 
naphthenone with palladium on charcoal was accompanied 
by evolution of ammonia and carbon monoxide and produced 
a good yield of 1-acenaphthenone. Several related car- 
bamoyl systems were investigated and it may be concluded 
that decarbamoylation over palladium-charcoal requires a 
beta-keto group and is aided by presence of hydrogen 
donors. Microfilm $2.25; Xerox $7.80. 170 pages. 


PART I: ATTEMPTED ‘SYNTHESIS OF 
CYC LODECAPENTAENE. 

PART Il: THE SYNTHESIS OF SEVERAL 
CYCLOHEPTATRIENE DERIVATIVES AND 
ATTEMPTED RING EXPANSION OF 
1-AMINOMETHYL-1,3,5-CYCLOHEPTATRIENE. 


(L. C. Card No. Mic 59-1949) 


William Clare Champion, Ph.D. 
Cornell University, 1958 


Part I 


The reaction between ethyl diazoacetate and cyclodcta- 
tetraene was found to yield a mixture of compounds. The 
major product was 9-carbethoxybicyclo[6.1.0}nona-2,4,6- 
triene. The nuclear magnetic resonance spectrum of this 
ester suggested the occurrence of a “valency tautomerism” 
similar to that observed for 1,3,5-cyclodctatriene. 

The anomalous ultraviolet absorption spectra of 9- 
carbethoxybicyclo|[6.1.0|nona-2,4,6-triene, bicyclo{6.1.0]- 
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nona-2,4,6-triene-9-carboxylic acid, 9-carboxamidobicy- 
clo[6.1.0}nona-2,4,6-triene are interpreted on the basis of 
m-electron interaction with the triene chromophore. This 
proposal must be extended to the free electron pairs on the 
oxygen of 9-hydroxymethylbicyclo[6.1.0|nona-2,4,6-triene. 

It was shown that the same ester was obtained by ester- 
ification of bicyclo[6.1.0]nona-2,4,6-triene -9-carboxylic 
acid as was obtained by the reaction of ethyl diazoacetate 
with cyclootatetraene. 

The reduction of 9-carboxamidobicyclo[6.1.0 Inona-2,4,6- 
triene with lithium aluminum hydride afforded 9-amino- _ 
methylbicyclo[6.1.0 |nona-2,4,6-triene while a similar re- 
duction of impure 9-cyanobicyclo[6.1.0 |nona-2,4,6-triene 
led to a mixture of amines. 

The product prepared by the reaction of diazoacetoni- 
trile with cyclodctatetraene was in part 9-cyanobicyclo- 
[6.1.0]nona-2,4,6-triene as shown by ultraviolet absorption 
spectrum and hydrolysis with hydrogen peroxide to 9- 
carboxamidobicyclo|6.1.0]nona-2,4,6-triene. 

It may be concluded that the use of these intermediates 
for the synthesis of cyclodecapentaene is probably not feas- 
ible since no ring expansion to cyclononatetraene deriva- 
tives was observed. . 


Part II 


Cycloheptatrienylium (tropylium) bromide, 7-cyano-1,3, 
9-cycloheptatriene, 7-aminomethyl-1,3,5-cycloheptatriene, 
and 2,4,6-cycloheptatriene-1-carboxaldehyde dimethyl | 
acetal have been prepared and characterized. The nuclear 
magnetic resonance spectra of all were obtained and inter - 
preted. The similarity of these spectra strongly suggest 
that the compounds possess a similar structure. 

The rearrangement of 2,4,6-cycloheptatriene -1-carbox- 
aldehyde dimethyl acetal to phenylacetak’ehyde under the 
influence of acid catalysis is demonstrated. Although citric 
acid hydrolysis appeared to yield 2,4,6-cycloheptatriene-1~ 
carboxaldehyde on the basis of ultraviolet and infrared 
absorption spectra, all other data indicate that the product 
was actually phenylacetaldehyde. 

The oxidation of cyclodctatetraene with lead tetra- 
acetate in the presence of boron trifluoride:acetic acid 
complex has been reported to afford 2,4,6-cycloheptatriene - 
1-carboxaldehyde diacetate, but catalytic hydrogenation of 
this compound and its proton magnetic resonance absorp- 
tion spectrum suggest that this is not the correct structure. 
_ J-Aminomethyl-1,3,5-cycloheptatriene was subjected to 
the conditions of the Demjanov rearrangement in an effort 
to obtain ring expanded products. It has not been possible 
to characterize any definite compound from this reaction 
as the product readily polymerized under the acidic condi- 
tions required for the diazotization. 

Microfilm $2.00; Xerox $7.20. 151 pages. 





THE PREPARATION OF AN OPTICALLY 
ACTIVE AMINIMIDE 


(L. C. Card No. Mic 59-1673) 
Jonathan Chua, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Stanley Wawzonek 


The synthesis of an aminimide, trimethylamine-p- 
toluenesulfonimide (I) has been reported from N,N-dimeth- 
ylhydrazine by the series of reactions shown below. 


(p) CH3CeH,SO2Cl — CHslI 


(CHs)2N-NHz2 » (CHs)2N-NHSO2C,H,CHs (p) 





(CH) sN-NHSO2CsH.CHs (p) 1 S208, (cH,),N--NSO2CoH.CHs (p) 


(0 


As a sequel to the successful synthesis of trimethyl- 
amine -p-toluenesulfonimide, the preparation of an opti- 
cally active compound of this type was investigated. 

The preparation of an optically active aminimide, meth- 
ylethyl-n-butyl-p-bromobenzenesulfonimide, by the series 
of reactions used for the preparation of trimethylamine -p- 
toluenesulfonimide was investigated and found to fail in 
the alkylation step. Alkylation of N,N-ethyl-n-butyl-N'- 


7 
n-C, He... NaNO2 n-C4H,. , LiAlH, n-C4H_ _NH 
~ CoH? HCl CoH. NO 2 CoH 


(p) BrCsH,SO2Cl ae >N-NHSO2 CoH, pr CsI, (9) BrCeH,SO2CHs 
(1D) (11) 





p-bromobenzenesulfonylhydrazine (II) with methyl iodide 
gave methyl-p-bromophenylsulfone (III) in place of the ex- 
pected N,N, N-methylethyl-n-butyl-N' -p-bromobenzenesul- 
fonylhydrazonium iodide (IV). The reaction of p-nitrobenzyl 


+ CHs . - 
n-C,H-N-NHSO2CeH, Br (p) I 


2H; 


(IV) (V) 
bromide with N,N-dimethyl-N'-p-toluenesulfonylhydrazine 


(p) CHsCeH,SO2CH2CesH, NOz2 (p) 


_ yielded p-nitrobenzyl-p-toluenesulfone (V) and ammonium 


bromide. 

The mechanism for the sulfone formation is not known 
exactly. A possible explanation could be the dissociation 
of the N,N-dialkyl-N'-arenesulfonylhydrazine (VI) upon 
heating to form N,N-dialkylazaminium arenesulfinate (VII) 
which exists in equilibrium with the N,N-dialkylazamine 
(VIII) and the arenesulfinic acid. The N,N-dialkylazami- 
nium arenesulfinate would react with an alkyl halide to 
form the arylalkylsulfone (IX) and N,N-dialkylazaminium 
halide (XI). The latter may decompose to form ammonium 
halide as one of the products. In the absence of an aklyll- 


R2NNHSO; Ar ane SO2 Ar =——? REN + ArSO2H 
(vd (VID (VII 


R'X 


+ - 
NH,X <————— R2N=NH X + ArSO.R' R-R + Nz 


(x1) (IX) (X) 


ing agent, the unstable N,N-dialkylazamine (VIII) may de- 
compose to form a coupling product and nitrogen. 
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This mechanism would parallel the one postulated for 
the alkaline degradation of N,N-dialkyl-N'-arenesulfonyl- 
hydrazine: 


(C.HsC H2) 2 NNHSO2CeHs par (CsHsC H2)2N-N-SO2CeH;s 
awe 
=N ———» C.HsCH2CH2CoHs + Ne 





CeHsSO2 + (CsHsCH2)2 


It would also explain the thermal decomposition of N,N- 
Bis-(p-nitrobenzyl)-N'-methanesulfonylhydrazine (XII) to 
p,p'-dinitrobibenzyl (XIII) experienced by Carpino. 


140-150°C 
(-O2NC,H, CH2)2N-NHSO2CHs —2 ==> (p) O2 NCoHsCH2CH2 CoH, NOz (p) 


om i (xm) 


The isolation of N,N-dimethylazaminium perchlorate 
(XIV) by Walter in the oxidation of N,N-dimethylhydrazine 
in acid solution would support this mechanism. 


(CHs)2N=NH C10, 
(XIV) 


The failure in the preparation of arenesulfonimide sug- 
gested the synthesis of a carboxyl derivative of an amini- 
mide. Methylethyl-n-butylamine -p-nitrophenylacetimide 
(XVI) was prepared by the following reactions: 





n-C, my ae n-C.Hy. CH;sI om 
CEN Ns DO Gets na cH CN, ®) . 


Hs 
2- CoB HM eR (p) I AgOH MEOH, 9 cat H—ONBCH CANO, (p) 
2 


(XV) (xv 


It is stable in solution but decomposed to unidentified prod- 
ucts when the solvent was evaporated. Its structure was 
demonstrated by hydrogenolysis with zinc and acetic acid 
to p-aminophenylacetamide (XVII) and methylethyl-n-butyl- 
amine (XVIII), the latter was identified as the methylethyl- 
di-n-butylammonium iodide (XIX). 


Hs Zn 
n-C,4 H,- N-ONECHSCoH, NO:2 (p) pea (p) He NC.eH, Tis - n-C, H,- "ides 
CoHs “C2Hs 


(XVI) (XVOD 
n-C,H,l 


C52 > (n-CoHds NCO I 





(n-C, H,)2-N-CHs 
(XIX) 


Resolution of (XVI) was effected through fractional 
crystallizations of the diastereoisomeric salts of d-cam- 
phor-B-sulfonic acid from ethyl acetate. After eight re- 
crystallizations, one diastereoisomeric salt was obtained 
which was more soluble in ethyl acetate; m.p. 137-138°C. 
By stirring the diastereoisomeric salt with an equimilar 
amount of sodium iodide.in acetone and the subsequent re- 
crystallizations, the d-N,N,N-methylethyl-n-butyl-N'-p- 
nitrophenylacetylhydrazonium iodide (XV) was obtained; 
m.p. 91-93°C. The dl salt melted at 121-122°C. Infrared 
spectrum, analysis and sharp melting point of the active 
iodide eliminated the possibility of d-camphor-B-sulfonic 
acid causing the dextro rotation. — a 
| The N,N ,N-methylethyl -n-butylamine -p-nitrophenyl- 
acetimide gave a specific rotation of +3.86° at 25°C in 





methanol. It decomposed when the methanol was evapo- |. 
rated, The l-iodide was not obtained. 
Microfilm $2.00; Xerox $4.40. 81 pages. 


SYNTHESIS OF PYRIDO(4,3-b)QUINOLINE 
AND DERIVATIVES 


(L. C. Card No. Mic 59-1065) 


Anthony T. Coscia, Ph.D. 
New York University, 1956 
Adviser: S. Carlton Dickerman 

The synthesis of pyrido(4,3-b)quinoline was accom- 
plished by a series of reactions starting with 1-acetyl-3- 
carboethoxy-4-piperidone and aniline. The latter were 
condensed under anhydrous conditions to give an anil I, 
which was cyclized in phenyl ether yielding 2-acetyl-1,2,3, 
4-tetrahydropyrido(4,3-b)quinolin-10(5H)-one IV. This 
product is formulated as the linear isomer; formation of 
the non-linear isomer, a pyrido(3,4-c)quinoline, was not 
rigidly excluded but was highly improbable under the ex- 
perimental conditions employed. That is, the use of pure 
anhydrous reagents and short reaction time were favorable 
to conversion of the anil to a linear pyridoquinoline. Quan- 
titative and qualitative determination of the ethyl alcohol 
eliminated during closure was in agreement with this for- 
mulation. 

The acetyl group of IV was removed with dilute hydro- 
chloric acid to yield 1,2,3,4-tetrahydr opyrido(4,3-b)quino- 
lin-10(5H)-one hydrochloride. The free base VII was iso- 
lated by treatment of the latter with sodium carbonate. 

. Dehydrogenation with simultaneous replacement of the 
10-hydroxyl group of base VII and its hydrochloride was 
attempted by heating these compounds with phosphorus 
pentasulfide in pyridine. The hydrochloride yielded a 
thione which is formulated as 1,2,3,4-tetrahydropyrido(4, 
3-b)quinolin-10(5H)-thione X. Attempts to purify this prod- 
uct were unsuccessful. Moreover, Raney nickel desulfuri- 
zation of the thione gave an intractable product. 

Attempts to dehydrogenate 1,2,3,4-tetrahydropyrido- 
(4,3-b)quinolin-10(5H)-one with sulfur in toluene, mesity- 


lene and quinoline were fruitless. However, aromatization 


proceeded smoothly in a suspension of 5% palladium on 
charcoal in phenyl ether, at high temperature, under 
slightly diminished pressure. Pyrido(4,3-b)quinolin-10(5H) - 
one XI was formed in good yields. 

In order to replace the 10-hydroxyl group of XI by hy- 
drogen, the phosphorus pentasulfide, Raney nickel sequence 
was again employed. The phosphorus pentasulfide interac- 
tion gave crude pyrido(4,3-b)quinolin-10(5H)-thione XIII 
which was not desulfurized by Raney nickel. On the other 
hand, a highly active Raney nickel catalyst not only desul- 
furized crude and purified samples of the thione XIII but — 
led to the reduction of the pyridoquinoline structure. Evi- 
dence for reduction of the ring system was obtained (1) 
from ultraviolet absorption spectra recorded during 
heating of the reaction mixture (2) by isolation from 
the reaction mixture of a picrate of the reduced com- 
pound 5,10-dihydropyrido(4,3-b)quinoline XIV. Somewhat 
analogous reductions were indicated by the spectral 
changes observed in the ultra violet during Raney nickel 
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desulfurization of thioacridone and 2-methyl-4-thioquin- 
oline. 

Replacement of the 10-hydroxyl group of pyrido(4,3-b) - 
quinolin-10(5H)-one was not effected by standard reagents 
such as phosphorus oxychloride or phosphorus pentachlo- 
ride or mixtures of the two, nor by zinc dust distillation. 
Elimination of this group was brought about by treatment 
with zinc dust and sodium hydroxide. A consideration of 
the chemical and physical properties of the product led to 
the conclusion that reduction of the pyridoquinoline nucleus 
had occurred along with replacement of the 10-hydroxyl 
group. The product was provisionally formulated as 5,10- 
dihydropyrido(4,3-b)quinoline XIV. Treatment of this com- 
pound with 5% palladium on charcoal yielded the desired 
heterocycle, pyrido(4,3-b)quinoline. The latter exhibited 
the expected chemical and physical properties. 

The condensation of p-anisidine and p-bromoanile 
with 1-acetyl-3-carboethoxy-4-piperidone led to substi- 
tuted anils which were converted in the same manner to 
8-methoxy and 8-bromo-1,2,3,4-tetrahydropyrido(4,3-b) - 
quinolines, respectively. The former was converted to 8- 
methoxypyrido(4,3-b)quinolin-10(5H)-one XII. The latter, 
upon treatment with palladium on charcoal in phenyl ether at 
high temperature yielded pyrido(4,3-b) quinolin-10(5H) -one 
XI ina reaction which involvedinverse substitution of the 8- 
bromo atom. Microfilm $2.00; Xerox $3.00. 57 pages. 


THE CHEMISTRY OF POLYHALOCYC LOPENTADIENES 
(L. C. Card No. Mic 58-3146) 


Donald L. Crain, Ph.D. 
Purdue University, 1958 


Major Professor: E. T. McBee 


I, The Chemistry and Structure Elucidation of 
Perchloro-5-methylcyclopentadiene 


A new synthesis of CsCls, m.p. 94°, (I) has been carried 
out by the condensation of carbon tetrachloride with 1,2,3, 
4,5-pentachlorocyclopentadiene in the presence of alumi- 
num chloride. A five-membered ring structure for I was 
established by dechlorination to perchlorofulvene, and the 
presence of a conjugated diene system in I was indicated 
by the ultraviolet spectrum of I. Chemical proof for the 
conjugated double bond system in I was found in the forma- 
tion of a Diels-Alder adduct (II) between I and cyclopenta- 
diene. Subsequent dechlorination of II to give a CiisHeCle 
(III) is consistent only with the structure of 4,5,6,7,8- 
pentachloro-8 -trichloromethyl-3a,4,7,7a-tetrahydro-4,7- 
methanoindene for II and the structure of 4,5,6,7-tetra- 
chloro-8-dichloromethylene -3a,4,7,7a-tetrahydro-4,7- 
methanoindene for III, .The infrared and ultraviolet spectra 
of II and III are in agreement with the assigned structures. 
Therefore, in order to obtain II in the Diels-Alder reaction 
I must be perchloro-5-methylcyclopentadiene. 

Chlorination of I occurred in the expected 1,4-manner 
to give perchloro-4-methylcyclopentene (IV). A second 
product isolated from this reaction, a CeClio of unproven 
structure, was shown to arise from a rearrangement of IV 
under the reaction conditions. Alcoholic silver nitrate, 
fuming nitric acid and antimony trifluoride did not react 





with I. Sulfuric acid hydrolysis of I produced a CsHCl7O 
(V). The ultraviolet spectrum of V showed that it was a 
conjugated cyclopentenone and therefore the structure of 
2,3,4,5-tetrachloro-(4 or 5)-trichloromethyl-2-cyclopente - 
none was assigned for V. 


II, Nucleophilic Displacement Reactions of 
Methoxide Ion on Hexachlorocyclopentadiene 


A study of the reaction of methoxide ion on hexachloro- 
pentadiene (I) has been carried out and a mechanism has 
been proposed for this reaction. The initial attack of base 
on I occurs at the “1” position in an Sy2' displacement of 
an allylic chlorine atom as a chloride ion. The second 
step of the reaction is a fast one inwhich the monomethoxy 
compound is converted to 5,5-dimethoxy-1,2,3,4-tetrachlo- 
rocyclopentadiene (II), Further reaction of II with potas- 
sium methoxide led to the formation of 1,2,3-trichloro-4,5, 
0-trimethoxycyclopentadiene (III). The formation of a 
Diels-Alder adduct between III and styrene or maleic anhy- 
dride is proof that III is a cyclopentadiene derivative. The 
action of methoxide ion on II gave 1,2,5-trichloro-3,3,4,4- 
tetramethoxycyclopentene (IV) and what is presumed to be 
2,3-dichloro-1,4,5,5-tetramethoxycyclopentadiene (V). The 
structure of IV, and therefore II], was proven by hydrolysis 
to the known 3,4,5-trichloro-2-cyclopentene -1,2-dione. 


Ill, The Synthesis and Structure Determination of 
2,3,4,9-Tetrachloro-5-fluoro-1- 
dichlorofluoromethylcyclopentadiene 


The exchange reaction between antimony trifluoride and 
perchloro-4-methylenecyclopentene has been carried out 
to give a CsClsF3 (I). The ultraviolet spectrum of I is con- 
sistent with a polyhalocyclopentadiene derivative. This 
structural feature was proven chemically by the formation 
of Diels-Alder adducts with I. An investigation of the re- 
action products obtained from I and the chemical proper- 
ties of I has given evidence for the structure of 2,3,4,5- 
pentachloro-5-fluoro-1 -difluorochlorocyclopentadiene. 

Microfilm $2.00; Xerox $7.20. 152 pages. 


CYCLIZATION OF SECONDARY ALIPHATIC AMINES 
(L. C. Card No. Mic 59-1675) 


Townley P. Culbertson, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor S. Wawzonek 


Secondary aliphatic amines can be converted into heter- 
ocyclic amines by irradiating the N-bromo or N-chloro 
derivatives in sulfuric acid and treating the resulting solu- 
tions with alkali. 

‘In the mechanism proposed, a substituted alkyl halide 
(III) is postulatedasastable intermediate; the cyclization 
occurs only after treatment with alkali. 

An alkyl halide intermediate (III), 4-chloro-di-n-butyl- 
amine hydrochloride, was isolated by treating the irradiated 
sulfuric acid solution of N-chloro-di-n-butylamine with 
barium chloride. Treatment of this amine hydrochloride 
with alkali gave 1-n-butylpyrrolidine. Nitrosation of the 
irradiated sulfuric acid solutions of N-chloro-N-methyl-n- 
butylamine, N-chloro-N-ethyl-n-butylamine and N-chloro- 
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di-n-butylamine gave N-nitroso-4-chloro-n-butylmethyl- 
amine, N-nitroso-4-chloro-n-butylethylamine, and N- 
nitroso-4-chloro-di-n-butylamine. 

N-Chloro-N-methyl-n-hexylamine cyclized to give a 
mixture of tertiary amines consisting of 79.8% 1-methyl- 
2-ethylpyrrolidine and 20.1% 1,2-dimethylpiperidine. N- 
chloro-di-n-hexylamine gave 95.6% 1-n-hexyl-2-ethylpyr - 
rolidine and 4.4% 1-n-hexyl-2-methylpiperidine. N-chloro- 
N-ethyl-n-amylamine, however, gave only 1-ethyl-2-meth- 
ylpyrrolidine. The formation of mixed tertiary amine 
products depends on which hydrogen atom (I) is abstracted 
by the nitrogen free radical (I). This step is a direct con- 
sequence of the relative stability of the carbon free radical 
formed and stereo configuration of the coiled carbon chain. 

The results show that hydrogen atoms attached to the 
fourth carbon of a n-hexyl chain are more accessible to 
abstraction by nitrogen than are those of the fifth carbon. 
Since the transition state must consist of a ring structure 
involving a hydrogen and a nitrogen atom, a six membered 
ring involving the fourth carbon would be the least strained. 
The lack of a piperidine product from ethyl-n-amylamine 
is explained by the greater stability of the secondary free 
radical and availability of its hydrogen atoms. 

Microfilm $2.00; Xerox $4.00. 75 pages. 


I. REACTIONS OF THE TETRAHYDROPHTHALIC 
ACIDS. Il. SYNTHESIS OF NON-BENZENEOID 
AROMATIC COMPOUNDS. 


(L. C. Card No. Mic 59-1676) 


Marjorie Lucille Deets, Ph.D. 
State University of Iowa, 1959 


Chairman: Associate Professor Robert E. Buckles 
Part I 


Diels-Alder reactions were conducted with the 1-cyclo- 
hexene -1,2-dicarboxylic anhydride and butadiene, isoprene, 
2,3-dimethyl butadiene, furan, cyclopentadiene, and chloro- 
prene. Adducts were formed with butadiene, isoprene and 
2,3-dimethyl butadiene but the last three did not react. 
Anhydride and imide derivatives were prepared of the oc- 
talin acids. All attempts to react isoprene with the 2- 
cyclohexene -1,2-dicarboxylic anhydride failed. 

All reactions of the 1-cyclohexene-1,2-dicarboxylic 
acid and dimethyl cis 4-tetrahydrophthalate with nitrogen 
trioxide in an attempt to prepare nitrosite derivatives were 
unsuccessful. — 

The six acid and six anhydride isomers of the tetrahy- 





drophthalic molecule were synthesized and their infrared 
spectra determined. 

The cis 4-cyclohexene-1,2-dicarboxylic anhydride was 
isomerized with potassium hydroxide and also with dilute 
sulfuric acid. The base isomerization could be controlled 
to give good yields of the trans 4-cyclohexene-1,2-dicar- 
boxylic acid or the 2-cyclohexene-1,2-dicarboxylic acid. 
The dilute acid isomerization was an entirely new study 
and proved to be the best method of preparing the 2-cyclo- 
hexene -1,2-dicarboxylic acid. 

The 1-cyclohexene-1,2-dicarboxylic anhydride was re- 
fluxed with sulfuric acid in an attempt to prepare the 2- 
cyclohexene -1,2-dicarboxylic acid but the 1-cyclohexene-1, 
2-dicarboxylic acid was recovered. 


Part II 


Synthetic methods are proposed for fulvalene and a 
mixed fulvalene. Some experimental work was done on 
both syntheses but neither were completed. 

Microfilm $2.00; Xerox $3.60. 64 pages. 


SPECTROSCOPIC STUDIES OF 
DONOR-ACCEPTOR COMPLEXES 


(L. C. Card No. Mic 59-1678) 


Ronald E. Erickson, Ph.D. 
State University of Iowa, 1959 


Chairman: Dr. Robert E. Buckles 


Donor -acceptor complexes were studied with the aid of 
infrared spectroscopy. The infrared spectra of a series of 
rather simple organic molecules were examined in the 
presence of non-polar halogens in order to determine the 
feasibility of following halogen-halogen frequency and in- 
tensity changes to determine strength of complexes. The 
results of this study were consistent with the work of Per- 
son (J. Am. Chem. Soc., to be published) on complexes with 
polar halogens. | 

The search for halogen-halogen frequency did not prove 
exceedingly useful for the study of donor-acceptor com- | 
plexes of tetraarylethylenes, which were the donors of pri- 
mary interest. With tetrakis(p-methoxyphenyl)ethylene 
(T.A.E.), the ethylene selected for the most intensive study, 
no halogen-halogen stretching frequencies for 1:1 ratios 


were found with iodine chloride, bromine, or chlorine. 


A study of the visible spectra of a large series of ac- 
ceptors with T.A.E. as a donor showed that halogens, acids, 
phosphorus halides, and many other acceptors gave a 
“blue” (575 my) complex with T.A.E. and that in dilute so- 
lution this species changed to a “yellow” (490 my) complex 


or product. 


Investigation of the sodium chloride region of the infra- 
red spectrum of the “blue” complex indicated only one 
major change. This was a large increase in intensity of a 
normally weak band. In the cesium bromide region of the 
spectrum a major intensity change was shown to be in- 
dicative of positive charge in the molecule, This band 
was shown to be at least semi-quantitatively dependent 
on the amount of “blue” complex formed. Data obtained 
from the study of this band showed complex formation 
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to occur in a 1:1 ratio with T.A.E. and bromine or io- 
dine chloride. 

The absence of carbon halogen frequencies in the infra- 
red spectra of T.A.E.-Bre2 and T.A.E.-ICI solutions was 
taken as evidence that classical carbonium ions were not 
being formed. Other, less substantial evidence was also 
presented. 

The conclusion drawn was that the “blue” complex was 
either a very strong charge-transfer donor acceptor com- 
plex, or a bridged non-classical carbonium ion. Some new 
experiments were suggested which might differentiate be- 
tween the two possibilities. 

It was possible to isolate highly colored solid halogen 
complexes of T.A.E. from non polar solvents. The analyti- 
cal, infrared, and ultraviolet data obtained were consistent 
with the formulas T.A.E.*+2ICl2° and T.A.E.” 2Brs for 
these complexes. 

Both infrared and visible spectra showed that complexes 
containing more than one acceptor molecule per molecule 
of T.A.E. were possible in solution. These may or may 
not have been the dicarbonium ions formed in solids. 

The “yellow” 490 my peak was shown to be tri-p-anisyl- 
carbonium ion, which had been formed by rearrangement 
and cleavage of T.A.E. Spectroscopic evidence for the 
presence of tris(p-methoxypheny]l) -4'-methoxyacetophenone 
was also given. The latter compound gives the 490 my 
peak in the presence of electron acceptors. 

: Microfilm $2.45; Xerox $8.40. 185 pages. 


PROBLEM 1: THE ISOLATION AND IDENTIFICATION 
OF SOME OF THE ODOROUS CONSTITUENTS OF 
CORN AND PROBLEM 2: GAS CHROMATOGRAPHY 

OF RACEMIC MODIFICATIONS 


(L. C. Card No. Mic 59-1680) 


Norbert Anthony Goeckner, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor R. L. Shriner 


PART 1 


The Isolation and Identification of Some of the 
Odorous Constituents of Corn 


A continuous steam distillation-methylene chloride ex- 
traction procedure has been developed for the isolation of 
the odorous constituents from corn oil and corn germ. 
Commercial expressed untreated corn oil was found to be 
the best raw material. A multicomponent extract of about 
twenty two grams was obtained from fifty five gallons of 
crude corn oil; this is approximately 0.012% of the oil. 

Furfural, n-butyric acid, isobutyric acid, n-valeric 
- acid, isovaleric acid, and n-caproic acid have been identi- 
fied by chemical means. 

A gas chromatographic-mass spectrometer analysis 
has indicated that isobutyraldehyde, 2-butanone, branched 
five and six carbon aldehydes, pyridine and/or a-picoline, 
n-hexanal, crotonaldehyde and/or the next homologue, 
furyl methyl ketone, a pyridine aldehyde, and two substi- 
tuted furans of molecular weight 124 and 140 are also prob- 
ably present, Twelve fractions of the twenty nine compo- 
nent mixture were unidentified. Some of the gas chroma- 
tographic fractions may be mixtures. 





PART 2 
Gas Chromatography of Racemic Modifications 


The possibility of resolving racemic modifications by 
using the gas chromatographic technique was investigated. 
Sucrose octapropionate, sucrose heptamethyl ethers, 1- 
menthyl stearate, and the optically active polymer of i- © 
propylene oxide were prepared and examined as immobile 
phases on the supporting material in the chromatographic 
columns, 

Fifteen different racemic modifications were examined 
on these four columns. They were sec-butylbenzene, sec- 
butyl alcohol, 2-methyl-1-butanol, 2-heptanol, 2-octanol, — 
tetrahydrofurfuryl alcohol, propylene glycol, sec-butyl 
chloride, sec-butyl bromide, sec-butyl acetate, propylene 
oxide, 4-aminooctane, 4-aminodecane and a-phenylethyl- 
amine. No resolution of any of these dl-miytures was 
noted although different temperatures, pressures and rates 
of flow were tried, Using d-sec-butyl alcohol, d-2-octanol, 
and 1-2-octanol no difference in the emergence time of the 
fractions compared to that of the dl-modifications could be 
observed. | 

Graphs showing the specific retention volume depend- 
ence on temperature for some of the racemates as well as 
for benzene, cyclohexane and methylcyclohexane were 
constructed for each immobile phase. 

Microfilm $2.00; Xerox $6.00. 121 pages. 


THE CONFIGURATIONAL RELATIONSHIP OF 
a-PHENYLNITROETHANE AND a-PHENYL- 
ETHYLAMINE and STEREOCHEMISTRY AND 
MECHANISM IN THE REACTION OF SILVER 
NITRITE WITH ALKYL HALIDES and METHYL 
p-NITROBENZENEDIAZO ETHER and AN 
ATTEMPTED PREPARATION OF NITROCARBENE 


(L. C. Card No. Mic 58-3159) 


William David Gurowitz, Ph.D. 
Purdue University, 1958 


Major Professor: Nathan Kornblum 


The previously reported (1) configurational relationship 
of a-phenylnitroethane and a-phenylethylamine has been 
found in error. The present study establishes that (+) a- 
phenylnitroethane is of the same configuration as (-) a- 
phenylethylamine. | 

Treatment of a-phenylethyl chloride with silver nitrite 
in benzene gave a-phenylnitroethane and a-phenylethyl 
nitrite with retention of configuration. However, treatment 
of a-phenylethyl chloride with silver nitrite in cyclohexane 
gave the nitrite ester and nitro compound with inversion of 
configuration. The mechanistic implications are discussed. 

p-Nitrobenzenediazonium chloride when added to sodium 
methoxide in methanol very rapidly gives good yields (65%- 
80%) of nitrobenzene, It is proposed that the methyl p- 
nitrobenzenediazo ether is initially formed in a highly exo- 
thermic process and that the diazo ether rapidly decomposes 
into free radicals. 

Attempts to generate nitrocarbenes by reaction of 1- 
bromo-1-nitroethane and dibromonitromethane with potas- 
sium t-butoxide proved unsuccessful. 
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PART I: SOME REACTIONS OF HALOGENATED 
CYCLOBUTANES AND CYCLOBUTENES. 
PART Il: THE PREPARATION AND REACTIONS 
OF SOME DERIVATIVES OF FLUORINATED ACIDS. 


(L. C. Card No. Mic 58-1214) 


Howard Van Alstine Holler, Ph.D. 
University of Colorado, 1957 


Supervisors: Professors J. D. Park and J. R. Lacher 


The unified aim of this investigation is the extension of 
the basic knowledge concerning the synthesis of halogenated 
olefins which may be eventually useful in the formation of 
addition-type polymers. In-Part I, the approach to this 
overall aim is primarily through the study of inhibited 
thermal cyclization reactions of halogenated olefins. 

Part II is concerned with the use of two recently commer- 
cially available fluorinated carboxylic acids as a source of 
these haloodlefins. 

Part I deals with the inhibited thermal cyclization of 
certain olefins of the type CX2=-CX2, where X = F, Cl, Br, 
-CF;, with other selected olefins to yield cyclobutanes 
capable of dehydrohalogenation or dehalogenation to cyclo- 
butenes. A cyclobutene has also been obtained directly by 
thermal cyclization of CF2=-CF2 and an acetylenic com- 
pound, The base-catalyzed replacement of vinylic fluorine 
in perfluorocyclobutene has also been used to produce a 
substituted perfluorocyclobutene. The reactions which 
have been carried out are summarized below. 


Vinyl bromide and CF2=CF2 have been cyclized to yield | 


j-bromo-1,1,2,2-tetrafluorocyclobutane. The latter com- 
pound has been dehydrobrominated to yield 3,3,4,4-tetra- 
fluoro-1-cyclobutene. This cyclobutene has been bromi- 
nated to yield 3,4-dibromo-1,1,2,2-tetrafluorocyclobutane; 
with anthracene it produced a crystalline Diels-Alder 
monoadduct, 

1-Butyne and CF2=CF2 have been cyclized to yield 1- 
ethyl-3,3,4,4-tetrafluoro-1-cyclobutene, This cyclobutene 
has been brominated with an equivalent amount of bromine 
to yield an inseparable mixture of unsaturated monobro- 
mides. Excess bromine with this cyclobutene has produced 
an unsaturated tribromide, No Diels-Alder reaction was 
found between this cyclobutene and anthracene or 1,3- 
butadiene. 

A violent explosion occurred on the attempted cycliza- 
tion of propargyl chloride and CF2=CF2. 

B-Bromostyrene and CF=CF2 yielded on attempted 
cyclization only a trace of fluorinated product which could 
not be separated from the starting material. 

Ethylene and CF2=CFCl1 have been cyclized to yield 1- 
chloro-1,2,2-trifluorocyclobutane. The latter has been 
dehydr ochlorinated to the easily polymerizable 2,3,3- 
trifluoro-1-cyclobutene. Bromination of this cyclobutene 
led to 2,3-dibromo-1,1,2-trifluorocyclobutane. 

1,3-Butadiene and CF2=CFCl have been cyclized to . 





yield 3-vinyl-2-chloro-1,1,2-trifluorocyclobutane. Ozoni- 
zation of the latter has produced a,a-difluoroglutaric acid. 

Both allyl bromide and methyl vinyl ketone appeared to 
produce mainly linear copolymers on the attempted inhib- 
ited thermal cyclization with CF2=CFCl. No cyclobutanes 
were isolated. 

Perfluoropropene could not be cyclized alone or with 
acrylonitrile. 1,3-Butadiene and CF;CF=CF2 have been 
cyclized to yield the previously reported Diels-Alder ad- 
duct under similar conditions. This adduct yielded the re- 
ported dibromide. 

The cyclization of CF2=-CBrz2 produced 1,1,2,2-tetra- 
bromo-3,3,4,4-tetrafluorocyclobutane. This cyclobutane 
was readily debrominated by Zn in ether to yield 1,2- 
dibromo-3,3,4,4-tetrafluoro-1-cyclobutene. 

The previously reported*® cyclization of CF2=CFBr was 
repeated and the product shown to be 1,2-dibromohexaflu- 
orocyclobutane by debromination to perfluorocyclobutene. 

‘The cyclization of CF2=-CFH, CF2=CHCl and CF2=CHBr, 
respectively, were unsuccessfully attempted, Unchanged 
olefin was recovered in each case. 

A Diels-Alder reaction between perfluorocyclobutene 
and 1,3-butadiene or anthracene was not realized. 

The base-catalyzed reaction of propargyl alcohol and 
perfluorocyclobutene produced 1-propargoxy-2,3,3,4,4- 
pentafluoro-1-cyclobutene. Approximately equimolar quan- 
tities of alcohol, olefin and base were used. The desired 
en-yne product was not found. The above ether was bro- 
minated to yield 1-(2,3-dibromo-2-propenoxy)-2,3,3,4,4- 
pentafluoro-1-cyclobutene. The diadduct of propargyl 
alcohol to perfluorocyclobutene was believed synthesized, 
but it was found iw be explosive and not characterized. 

The acids CF2U1l(CFCICF2)2CO2H and CF2Cl1(CFCl- 
CF2)3COzH have recently become commercially available 
through the acid hydrolysis of the trimer of CF2=CFCl, 
CF2CI(CFCICF2)2CFClz, and the tetramer of CF2=CFCIl, 
CF2CI(CFCICF2)3;CFClz, respectively. Part II concerns 
the use of these acids and their derivatives in synthesis of 
unsaturated perhalogenated compounds. The reactions 
which have been carried out are summarized below. 

Pyrolysis of the sodium salt of the acid CF2Cl(CFCl- 
CF2)2COcH yielded the olefin CF2=-CFCF2CFCICF2Cl 
which in turn yielded CF2BrCFBrCF2CFCICF2Cl on bro- 
mination. The olefin CF2=-<CFCF2CFCICF2Cl was dechlo- 
rinated with Zn under pressure to produce CF2-CFCF2CF= 
CF2. This diene gave CF2BrCFBrCF2CFBrCF2Br on 
bromination. 

The isomerization of CF2=CFCF2CF=CFz at the con- 
jugated diene was unsuccessfully attempted using a pyri- 
dine catalyst and also by heating the non-conjugated diene 
to 200°C. 

In attempting to prepare crystalline derivatives of 
CF2-CFCF2CFCICF2Cl and CF2CFCF2CF=CF2, a Diels- 
Alder reaction of these substances with anthracene was 
unsuccessfully attempted. 

Esterification of CF2CI(CFCICF2)2 CO2H with ethanol 
produced CF2Cl(CFCICF2)2CO2C2Hs which was dechlori- 
nated with Zn dust under a variety of conditions. The un- 
saturated ester CF2=CFCF2CFCICF2CO2C2Hs was obtained 
only in moderate purity, however, due to removal of the 
isolated chlorine atom of the unsaturated ester by the Zn. 
The difficulties encountered in distillation also hindered 
purification. 

The reactions of CF2Cl(CFCICF2)sCOzH and its de- 
rivatives showed greater complexity than the reactions of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 


3129 





the compounds derived from CF2Cl(CFCICF2)2CO2H 
Possibly this is due in part to the greater carbon chain 
lengths in the C7 and Cg compounds which may allow intra- 
molecular reactions. Pyrolysis of the sodium salt of CF2- 
C1(CFCICF2)3COzH yielded an olefin C7F,,Cls, believed to 
be CF2=CF(CF2CFCl)zCF2Cl. This olefin on bromination 
gave C7F,,ClsBr2, which was assigned a structure CF2- 
BrCFBr(CF2CFCl)2 CF2Cl. Treatment of the CoF i Cl; 
olefin with Zn produced the unsaturated C7F.1, Cl plus other 
lesser chlorinated products resulting from removal of the 
isolated chlorine atom. This C7F,,Cl was assigned the 
structure CF2=<CFCF2CFCICF2CF=CFo2. 

Bromination of the above proposed diene led to anomal- 
ous results. The bromination yielded a product containing 
about half the expected bromine content and negligible chlo- 
rine. This brominated product could not be further bro- 
minated. Intramolecular cyclization might be responsible 
for this result. 

In a brief experimental section, the miscellaneous re- 
actions carried out in synthesizing CF2-CBre2 are recorded 
as follows. The substance CF2BrCH2Br was thermally 
brominated on charcoal catalyst to yield CF2Br-CHBr2 
and CF2BrCBr;. As the reaction temperature was in- 
creased the proportion of CF2BrCBrs; increased. Some 
CF2=CBrz2 was produced by debromination of CF2BrCBrs, 
but the method of producing this olefin involving repeated 
bromination followed by dehydrobromination as set forth 
by Gray was found to be superior. This latter method 
started with CF2=CHe2 and proceeded through the interme- 
diates CF2 BrCHzBr, CF2=CHBr and CF2BrCHBrz to yield 
CF2-CBr2. 

The physical properties and infrared spectrograms of 
all new compounds prepared in this work and of several 
previously prepared, but poorly characterized, compounds 
were determined and are recorded in this thesis. Three 
ultraviolet spectrograms and one nuclear magnetic reson- 
ance spectrogram were determined and are recorded 
herein. Microfilm $2.00; Xerox $7.20. 151 pages. 


THE ELECTROLYTIC HALOGENATION 
OF AQUEOUS EMULSONS OF 
AROMATIC COMPOUNDS 


(L. C. Card No. Mic 58-7630) 


Charles F. Hull, Ph.D. 
University of Cincinnati, 1958 


Since halogenated compounds hold great economic im- 
portance as cleaning fluids, refrigerants, plant stimulants, 
insecticides, moth repellants, deodorants, and as interme- 
diates for organic synthesis, the objective of this work was 
to study the electrolytic halogenation of aromatic emulsions, 
particularily the chlorination of benzene emulsions, to de- 
termine whether such a process is commercially feasible 
and offers any economic advantages over present chemical 
chlorinations. In order to determine the feasibility of this 
process an investigation of various factors effecting cur- 
rent yields was made in an effort to establish the best pos- 
sible conditions for electrolytic substitution. 

A picture of the cell designed for the electrolytic chlo- 
rination of benzene, which is accomplished in acid solution, 
is included with the procedure used for investigation of the 
reaction mechanism. 





A study of the effect of various emulsifying agents on 
current yields of chlorobenzene shows that only those 
agents of the amine salt type gave increased current yields. 
All others employed gave very low yields or no chloroben- 
zene at all. This was due to the halogenation of the emul- 
sifying agent or the preferential release of some other 
material, such as oxygen, at the anode. It was found that 
various percentages of Roccal have little effect on current 
yields, although maximum yields and most efficient opera- 
tion are obtained using a concentration of 0.19% Roccal. 

Good current yields and low operational cost involves 
the use of a platinum anode and a lead cathode. Platinum 
loss from the cathode would increase operational cost of 
an industrial process. 

A plot of current density against current yields shows 
little or no variation over a very large range of current 
density. 

The rate of stirring has little if any effect on current 
yields. 

Temperature has no effect on current yields between 
20 and 60°C. Decrease in yields are a result of formation 
of solid benzene below 10°C and evaporation loss above 
60°C. A greater amount of oxidation also occurs at higher 
temperatures, 

Electrolytic chlorination of benzene using sodium chlo- 
ride as electrolyte may be accomplished in acid solution, 
but not in neutral or basic solution. When a solution of 
hydrochloric acid is used as electrolyte a concentration of’ 
8.5% yields very little chlorobenzene; whereas, very good 
yields are obtained with a 12% solution. Best yields are 
obtained with a concentrated hydrochloric acid solution, 
37%. Variation of the amount of electrolyte has very little 
effect on current yields. 

A graph for the variation of current yields plotted - 
against the time necessary to chlorinate various percent- 
ages of the benzene present shows that greatest yields are 
obtained for times necessary to halogenate between 15 and 
30% of the benzene present. 

Addition of iodine as a catalyst greatly decreases the 
current yields. 

Higher chlorination products were separated and iden- 
tified. 

A purely chemical chlorination of benzene results in 
yields slightly less than those obtained by electrolytic 
chlorination of benzene. 

Electrolytic chlorination of an emulsion of naphthalene 
dissolved in carbon tetrachloride, emulsified in hydrochlo- 
ric acid, and stabilized by Roccal yielded alpha chloro- 
naphthalene in yields of 10 to 33%. Use of all glass micro 
distilling equipment and an improved product isolation 
procedure would give better yields. 

Attempts to chlorinate nitrobenzene and bensoic acid 
by electrolytic methods in a divided cell were unsuccess- 
ful. 

These results indicate that electrolytic chlorination of- 
fers no economical advantage for commercial development. 

Microfilm $2.00; Xerox $4.60. 88 pages. 
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AN ELECTRON DIFFRACTION INVESTIGATION 
OF THE MOLECULAR STRUCTURES OF VINYL 
CHLORIDE, VINYLIDENE CHLORIDE, AND 
TRANS 1,2-DICHLOROETHENE 


(L. C. Card No. Mic 58-1788) 


Leon H. Kaplan, Ph.D. 
Purdue University, 1958 
Major Professor: R.L. Livingston 

The molecular structures of vinyl chloride, vinylidene 
chloride, and trans 1,2-dichloroethene have been studied 
by electron diffraction, using carefully purified samples. 
The sector microphotometer method has been employed, 
using both correlation and radial distribution procedures. 
In all cases, results obtained from the radial distribution 
and correlation procedures are in good agreement. 

The compounds were studied in an attempt to determine 
whether or not a correlation exists between the number of 
chlorine atoms attached to a carbon atom adjacent to a 
double bond and the C-Cl and C-C distances in the mole- 
cules. Earlier work had suggested such a trend in the 
C-Cl distance, 

In the present investigation, the parameters obtained 
for 1 chloride are C-C = 1.32710.015 A, C-Cl = 1.7407 
0.008 Aand CCCl = 119°30'T1°. For vinylide chloride, 
the C-C distance was found to be 1.32570.020 A, the C-Cl 
distance was 1.707+0.012 A, and the €CICC1 was 122.7°7 
0.5°. The corresponding parameters for trans 1 ,2-dichl ro- 
ethene were C-C = 1.34310.015 A, C-Cl = 1.721 70.010 
and €CCl = 123.0°71°. 

These results are quite different from those obtained 
by electron diffraction in 1935. The earlier work gave 
much lower values for the C-Cl distances for these com- 
pounds and also indicated that this distance was much 
_ larger in tetrachlorethene. Consideration of the present 
results and of recent published work on tetrachloroethene 
indicates that the C-C distance in the latter compound is 
shorter than in vinyl chloride. There is apparently no 
simple correlation between the number of chlorine atoms 
and the C-Cl or C-C bond distances. 

Microfilm $2.00; Xerox $6.40. 133 pages. 


THE STEREOCHEMISTRY AND MECHANISMS OF 
THE REACTIONS OF TRI AND TETRACHLORO- 
ETHYLENE WITH SODIUM p-TOLUENETHIOLATE 


(L. C. Card No. Mic 58-3167) 


Rudolph Kassinger, Ph.D. 
Purdue University, 1958 
Major Professor: William E. Truce 


I, The Mechanism of the Base-catalyzed Reaction 
of Tri-chloroethylene with Thiols 


Previous work in this laboratory has indicated that re- 
actions of nucleophilic agents with halogenated ethylenes 
may proceed by at least two different mechanisms, i.e., 
either initial B-elimination to form an acetylenic interme- 
diate followed by nucleophilic addition, or initial nucleo- 
philic addition to form a saturated intermediate or an 





incipient carbanion followed by elimination of HX or X , 
respectively.* 

These studies have now been extended to the reaction 
of trichloroethylene with p-toluenethiolate reagent, which 
proceeds according to the mechanism outlined below, the 
final product with excess reagent being the tri- (arylmer- 
capto)ethene. 


c1.cecHci —B222+ cic-cci ATS, AS.“ 
‘\ 


I I Cl” H 
nn 


ArSNa 


ArSCCICHCISAr — 
EtOH 


or ArSCHCICHCISAr 
IVb 


Base 


ArSC=CSAr 


VI 


ArSNa 
a 
EtOH 


ca 


(ArS)2C=CHSAr 
Vil 





The proposed sequence was verified by the isolation of 
intermediates III and V, followed by their conversion to 
either the final product or succeeding intermediates. In 
addition intermediates II and VI were independently syn- 
thesized and converted into VII on further treatment with 
thiolate reagent. In the case of I, it was also converted 
into III on treatment with p-toluenethiol. 


Il. The Mechanism of the Base-catalyzed Reaction 
of Tetrachloroethylene with Thiols 


The mechanisms of the reactions of halogenated ethyl- 
enes with thiolate reagent was extended in this work to in- 
clude the last compound in this series, tetrachloroethylene. 

Sodium p-toluenethiolate reacted with tetrachloroethyl- 
ene in refluxing ethanol to give cis-1,2-dichloro-1,2-di- 
(p-tolylmercapto)-ethene (V); the intermediate 1-(p-tolyl- 
mercapto)-1,2,2-trichloroethene may be isolated. Under 


forcing conditions, tetra-(p-tolylmercapto)ethene was ob- 
tained, 


ci.c=cci, —ATSN2, arsccie-CCl 


EtOH or ArSCCl2CHClz2 


Ila IIb 


——> ArsCCI=CClz ogee ArSCCICCl.SAr or 


IVa 
ArSCCI1H-CClzSAr————> cis-ArSCCl=CCISAr 
IVb V 


Sealed tube . 
ArsNa 





(ArS)2C=C(SAr)2 
VI 


Mechanistic interpretations, based on concepts devel- 
oped with the di and trichloroethylenes’”’*, are discussed. 
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Ill. The Dipole Moments of Some p-Tolymercaptoethenes 
and Chloro-p-tolymercaptoethenes 


Dipole moments of a number of p-tolymercaptoethenes 
and chloro-p-tolylmercaptoethenes were determined in 
order to support structural assignments previously made. 
A solution method was employed* and the molar polariza- 
tions at infinite dilution were calculated by the Hedestrand 
equation.* The dipole moments were calculated from the 
relation 2 = 0.221 AP20-P.) Debye (at 25°). 

The compounds measured and the moments found were 
as follows: 1,2-dichloro-1,2-di-(p-tolylmercapto)ethene, 
w= 2.34D; cis -bis-(p-tolylmercapto)ethene y= 2.61D; 
trans-1,2-dichloro-1-(p-tolylmercapto)ethene, jz = 1.98D; 
p-tolylmercaptoethene, y = 1.73D. 


Bibliography 
la. W. E. Truce, M. M. Boudakian, R. F. Heine and R. J. 


b, W. E. Truce and M. M. Boudakian, ibid, 78, 2748 
(1956). 


2. W.E. Truce, R. Kassingér, ibid., 80, 0000 (1958). 
3. P. Brown and T. DeVries, ibid., 73, 1811 (1951). 


4. G. Hedestrand, Z. physik. Chem., B2 428 (1929). | 
Microfilm $2.00; Xerox $6.00. 124 pages. 


THE REFORMATSKY REACTION OF 
POLYHALOGENATED ACETIC ESTERS and 
THE GENERAL SYNTHESIS OF OMEGA 
TRIF LUOROALIPHATIC FATTY ACIDS 


(L. C. Card No. Mic 58-3169) 


Richard J. Kennedy, Ph.D. 
Purdue University, 1958 


Major Professor: E. T. McBee 


Part I. - Ethyl dichlorofluoroacetate and ethyl chlorodi- 
fluoroacetate react with carbonyl compounds to give re- 
spectively, a-chloro-a-fluoro-8-hydroxy and a,a-difluoro- 
B-hydroxy esters. The chlorohydrin esters can be 
converted to the a-fluoro glycidic esters on treatment with 
sodium ethoxide. A bimolecular reduction was observed 
with trifluoromethyl phenyl ketone when magnesium amal- 
gam was employed as the condensing agent. 1,1,1-Trifluo- 
ropropanone underwent an aldol condensation in the pres- 
ence of the amalgam. Mechanisms are proposed for the 
normal condensation reaction and the aldol formation. a- 
Chloro-a-fluoro-8-hydroxy esters were obtained by the 
condensation of ethyl dichlorofluoro acetate with acetone, 
n-heptanal, 1,1,1-trifluoropropanone, benzaldehyde, per- 
fluorobutyraldehyde and trifluoromethyl phenyl ketone while 
a,a-Difluoro-8-hydroxy esters were obtained by the con- 
densation of ethyl chlorodifluoroacetate with n-heptanol, 
perfluorobutyraldehyde and benzaldehyde. 


Part Il. - A general synthesis for w-trifluoroaliphatic acids 
has been developed and has been applied to the preparation 
of w-trifluorododecanoic and w-trifluoro-tridecanoic acids. 
The method involves the free radical addition of trifluoro- 





methyl iodide to the appropriate terminally unsaturated 
ester. The mode of addition is analogous to previously re- 
ported peroxide catalyzed additions of trifluoromethyl io- 
dide to olefins. The iodine containing adduct need not be 
isolated for the subsequent reduction with zinc and acid. 
Acids of this type and their derivatives deserve interest 
because of their possible application as surface active 
agents. Microfilm $2.00; Xerox $5.40. 110 pages. 


THE DIRECT FIELD EFFECT IN THE ALKALINE 
REARRANGEMENT OF a-DIKETONES 


(L. C. Card No. Mic 59-1662) 


G. Olof Larson, Ph.D. 
State College of Washington, 1959 


In order to demonstrate the importance of the direct 
field effect as part of the proximity effect, a reaction 
which will minimize the steric factor and maximize the 
direct field effect is essential. For this purpose, the re- 
arrangement of 1-fluorophenanthraquinone--in which the 
C-F dipole and one carbonyl dipole are proximate and 
coplanar--was chosen. | 

1-Fluorophenanthraquinone and o-, m- and p-fluoro- 
benzils have been prepared and subjected to alkaline rear- 
rangement. The log aryl/phenyl migration ratios for these 
rearrangements, when included in a Hammett plot of the 
benzilic acid rearrangement, indicate proximity effects for 
both 1-fluorophenanthraquinone and o-fluorobenzil. Par- 
alleling these experiments, an introductory study of 
aryl/phenyl migration versus temperature shows that these 
ratios increase slightly with increases in temperature. 

The reported ortho effect in the rearrangement of 1- 
fluorophenanthraquinone and o-fluorobenzil is evidence for 
the existence of the direct field effect. Also, the larger 
proximity effect in the case of the phenanthraquinone is 
evidence that the dipole-dipole interaction between the 
carbonyl and substituent dipoles is favored in the planar 
molecule. The Hammett o constant for o-fluoro, is shown 
to be valid for measuring the proximity effect in this study. 

The data from the alkaline hydrolyses of benzoic esters 
and trans cinnamic esters, plotted against corrected ortho 
o constants, show proximity effects for o-fluoro substituted 
compounds. These results support the argument that the 
direct field effect is important in the proximity effect. 

Microfilm $2.00; Xerox $4.80. 63 pages. 


PART I: CONJUGATED EXOCYCLIC DIENES. 
PART I: CYCLOPROPANE DERIVATIVES. 


‘(L. C. Card No. Mic 59-1960) 


Daniel Thomas Longone, Ph.D. 
Cornell University, 1958 


Part I 

For study in a general program concerned with the 
evaluation of the importance of an all-cis configuration in 
1,4-linear polymers derived from 1,3-dienes the conju- 
gated exocyclic dienes, 1,2-dimethylenecyclopentane, 1,2- 
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dimethylene -3-methylcyclopentane and 1,2-dimethylenecy- 
clohexane have been synthesized. For use in this general 

- program a convenient laboratory synthesis of 1,1-difluoro- 
allene has been achieved. 

The dienes 1,2-dimethylenecyclopentane and 1,2-dimeth- 
ylene-3-methylcyclopentane were obtained from the requi- 
site quaternary ammonium bromides in 62% and 50% yields, 
respectively, using the Hofmann elimination reaction. 

The dienes obtained in this manner were identical to 
those obtained from the pyrolysis of 1,2-bis-(acetoxy- 
methyl)-cyclopentane and its 3-methyl analog. Direct 
comparison of both methods proved the Hofmann path to be 
superior for it gave dienes of higher purity and in greater 
yields. 

1,2-Dimethylenecyclohexane was synthesized as follows: 
diethyl phthalate —~ diethyl 1,2-cyclohexanedicarboxylate 
(94%) —> 1,2-bis-(hydroxymethyl)-cyclohexane (89%) — 1, 
2-bis-(bromomethyl)-cyclohexane (90%) —> 1,2-bis-(di- 
methylaminomethyl)-cyclohexane dimethobromide (88%) 

— 1,2-bis-(dimethylaminomethyl)-cyclohexane dimetho- 
hydroxide —~ 1,2-dimethylenecyclohexane (40%). Overall 
yield from diethyl phthalate was 27%. 

Persulfate initiated polymerization of 1,2-dimethylene- 
cyclopentane and 1,2-dimethylene -3-methylcyclopentane 
gave soluble, rubber-like homopolymers in quantitative 
yield. Structural analysis of these substances indicated 
that they were essentially all-cis 1,4-polymers. 

_ 1,2-Dimethylenecyclohexane was subjected to a number 
of polymerizations in several systems and for various re- 
action times. The monomer was considerably less reac- 
tive than its smaller ring homologs. The polymers obtained 
were either oils or highly crystalline solids. On the basis 
of infrared spectra the solid polymers appeared to consist 
of entirely cis-1,4-units. 

The polymerization characteristics of this diene appear 
to be due, at least in part, to its six-membered ring struc- 
ture. 

The synthesis of 1,1-difluoroallene was as follows: 
difluorodibromomethane and ethylene — 1,3-dibromo-1,1- 
difluoropropane (50%) —— 3-bromo-3,3-difluoropropene 
(60%): —— 1,2,3-tribromo-1,1-difluoropropane (86%) — 1, 
2-dibromo-1,1-difluoropropene (62%) — 1,1-difluoroallene 
(56%). 

The structure of the allenic compound was confirmed by 
its chemical and physical properties, including its infrared 
and mass spectra. 


Part 0 

Certain unsaturated cyclopropane derivatives have been 
predicted to have pseudoaromatic or non-classical aro- 
matic character. The ultimate test of these predictions 
must eventually lie in the synthesis and study of the com- 
pounds in question. However, the number of unsaturated 
cyclopropane compounds known is small and the general 
synthetic routes to such compounds have not been well in- 
vestigated. This study was carried out to determine if the 
standard classical transformations, utilized so successfully 
in the larger ring homologs to convert diacids to diolefins, 
could be applied to the cyclopropane system. The synthe- 
sis of a number of derivatives obtained from two of the 
more readily accessible cyclopropane diacids has been 
achieved. 

The following derivatives have been prepared and char- 
acterized starting with cyclopropane -trans-1,2-dicarboxylic 
acid: 





R R= COz Et, CH2 OAc, CH2 OH, CHoe Br, 
tif CH2OTs, COC], CONHG, CONMez 
R and CH2NMez2. 

The last compound (R = CH2NMez) was obtained from 
the acid (R = CO2H) in 71 percent overall yield. This di- 
amine is the precursor, via the amine oxide or Hofmann 
eliminations, of the simplest conjugated exocyclic diene, 
1,2-dimethylenecyclopropane (R = =CHa2). 

The following derivatives of Feist’s acid have been pre- 
pared and characterized: 

R R = COCI1, CONH@, CONMez and 
ine aon HF CHz2NMez. 


The last compound (R = CH2NMez) was obtained from 
the acid (R = CO2H) in 43 percent yield and is the precur- 
sor to trimethylenecyclopropane (R = = CHz2). 

The infrared spectra of all the cyclopropane deriva- 
tives prepared were examined and are discussed. 
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A STUDY OF THE THORPE-INGOLD EFFECT 
IN SOME OXASPIRANES AND A NEW SYNTHESIS 
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Eugene Frederick Lutz, Ph.D. 
Kansas State College, 1959 


Most of the evidence that has been accumulated in sup- 
port of the Thorpe-Ingold effect, has been. acquired by ring 
closure studies in various spiro compounds; the ease of 
small ring closure being interpreted as a measure of the 
effect. The Thorpe-Ingold effect postulated that the vary- 
ing degree of ease of ring closure depended upon bond an- 
gle distortion about the spiro carbon atom and was, there- 
fore, an internal effect. Modern organic theory, however, 
suggests that external steric effects may play an important 
part in the so-called Thorpe-Ingold effect. 

A system that seemed ideally suited to the study of the 
Thorpe-Ingold effect was that which consisted of a small 
alicyclic ring of variable size fused to an oxetane ring at 
a spiro carbon atom. Such a system would show the effect 
of internal bond angle distortion by a change in the basicity 
at the oxygen atom of the oxetane ring. Steric effects could 
likewise be demonstrated by the ease of lithium aluminum 
hydride cleavage. | 

A series of spiro oxetanes in which the alicyclic ring 
was varied from three to six carbon atoms was synthesized. 
Where it was possible, the side products arising during 
the preparation of the oxetanes were identified. 

The basicity of the oxaspiranes was measured via their 
O-D shifts and each compound was reduced with lithium 
aluminum hydride. The shifts showed 2-oxaspiro [3,4]- 
octane to be the strongest base followed by 2-oxaspiro|3,3]- 
heptane, 2-oxaspiro|3,2]hexane and 2-oxaspiro|3,5|nonane, 
respectively. The high basicity of 2-oxaspiro|3,4]octane 
was attributed to a C-O-C bond angle which permitted 
favorable hydrogen bonding and to the + I effect exerted by 
the cyclopentane ring. The low basicity of 2-oxaspirol3,2]- 
hexane was ascribed to an increase in the C-O-C bond 
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angle which decreased its ability to hydrogen bond and to 
the -I effect of the cyclopropane ring. The low basicity of 
2-oxaspiro[3,5|nonane was caused by a diminished C-O-C 
bond angle which decreased the ability of the oxygen to 
bond with hydrogen. The C-O-C bond angle was squeezed 
together by the steric repulsion of the cyclohexane ring, 
forcing the alpha-carbon atoms toward one another. This 
steric effect was demonstrated by the resistance 2-oxa- 
spiro[2,5]nonane showed toward lithium aluminum hydride 
cleavage. 

2-Oxaspiro|3,2|hexane was treated with dry hydrogen 
bromide at 0° and found to give 4-bromo-2-bromomethyl- 
1-butanol whose structure was confirmed by reduction to 
di-2-methyl-1 -butanol. 

When 2-oxaspirof3, 2 |hexane was treated with concen- 
trated hydrochloric acid at 0°, it gave ring enlargement to 
1-chlorocyclobutanemethanol. The structure of the product 
was demonstrated by hydrolysis to 1-hydroxymethylcyclo- 
butanol, followed by cleavage of the 1,2-diol to cyclobuta- 
none. Further, evidence was supplied by the dehydrochlo- 
rination of the chlorohydrin to 1-cyclobutenemethanol which 
was hydrogenated to the known cyclobutanemethanol. 

Bromination of 2-oxaspiro[3,2 hexane proceeded to 
cleave both rings and give a mixture of products. 

Oxidation of 2-oxaspiro[3,2|hexane also gave a mixture 
of products but appeared to cleave only the oxetane ring. 

In connection with studies on converting cyclic carbo- 
nates to oxetanes, it was found that when the melted cyclic 
carbonate of a 1,2- or 1,3-diol was heated with potassium 
thiocyanate, the corresponding cyclic sulfide was gener- 
ally obtained. Evidence was obtained which indicated that 
the reaction proceeded by initial attack of the thiocyanate 
anion at the alpha-carbons of the cyclic carbonate. 
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REARRANGEMENT OF ALIPHATIC PINACOLS 
AND KETONES: A MECHANISM STUDY. 


(L. C. Card No. Mic 59-2154) 


Raymond Parm Mayer, Ph.D. 
University of Michigan, 1959 


The reaction conditions and the products of the rear- 
rangement of aliphatic pinacols are similar to those of the 
acid-catalyzed rearrangement of certain ketones. It ap- 
peared possible that these two rearrangements proceeded 
through common intermediates. The present study was 
undertaken to elucidate the mechanisms of both these re- 
arrangements and to determine their relationship to each 
other, 

The rate of rearrangement of hexamethylacetone to 
methyl pentamethylethyl ketone in 75.64 to 100.44% sulfuric 
acid was measured by infrared analysis. The logarithm of 
the first-order rate constant, k, , increased linearly with 
percent acid up to 86% sulfuric acid and then gradually ap- 
proaches a maximum beyond which increased acidity did 
not increase the rate. Direct measurement of the degree 
of protonation at each acidity by ultraviolet analysis and 
comparison with the rate of rearrangement established that 
the protonated ketone was the reactive intermediate and 
argued against the participation of a water molecule in the 
rate-controlling step. Lack of correlation with the Ham- 





mett acidity function, Ho, was attributed to the great struc- 
tural differences between hexamethylacetone and the indi- 
cators used to evaluate Ho. : 

The rate of cleavage of methyl pentamethylethyl ketone 
to methyl isopropyl ketone in 82.50 to 99.34% sulfuric acid 
was correlated with Ho, allowing for the considerable 
amount of protonation at the higher acidities. This indi- 
cated that the protonated ketone was the reactive interme- 
diate. The cleavage reaction was much slower than the 
rearrangement reaction at each acidity and can not be 
considered as part of the driving force for the rearrange- 
ment. 

2,3,4,4-Tetramethylpentane-2,3-diol-3-C** was allowed 
to rearrange under mild conditions that permitted no inter- 
conversion of the products. Gas chromatographic sepa- 
ration of the crude rearrangement product showed the 
presence of 98.64% methyl pentamethylethyl ketone and 
1.36% hexamethylacetone. Degradation of the methyl penta- 
methylethyl ketone produced and location of the labeling 
showed that reaction occurred exclusively by loss of the 
2-hydroxyl and shift of the t-butyl group. The t-butyl/- 
methyl migration ratio is therefore 72/1. 

Rearrangement of 2,3-dimethylpentane -2,3-diol-2-C** 
and separation of the product showed the presence of 
83.1% methyl t-amyl ketone and 16.9% ethyl t-butyl ketone. 
Location of the labeling in the methyl t-amyl ketone showed 
that it was formed 69% by shift of an ethyl and 31% by shift 
of a methyl group. These data indicate an ethyl/methyl 
migration ratio of 3.4/1. 

The rates of rearrangement of 2,3,4,4-tetramethylpen- 
tane-2,3-diol, 2,3-dimethylpentane -2,3-diol, and pinacol 
in 49.22% sulfuric acid and 2,3-dimethylpentane -2 ,3-diol 
in 59.16% sulfuric acid were measured. The change in the 
rate of the latter compound with changing acidity paralleled 
that reported for pinacol. The rate of rearrangement of 
each glycol in 49.22% sulfuric acid coupled with the tracer 
and product studies gave the rate of each of the various 
reaction paths for each glycol. The relative rates of t- 
butyl:ethyl:methyl migration in the corresponding glycols 
were 4000:16:1. This variation was attributed to a mech- 
anism in which the migration of the alkyl group is a part 
of the rate-determining step. 

In conclusion, the mechanisms of both the pinacol and 
ketone rearrangements have been clarified considerably. 
Although the presence of common intermediates in the two 
rearrangements was neither proved nor disproved, such 
intermediates would have to be too short-lived to distin- 
guish kinetically. 
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THE STEREOCHEMICAL CONFIGURATION 
OF (+)-a@-LIPOIC ACID 
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A survey of the evidence for the structure of (+)-a- 
lipoic acid 5-[3-(1,2-dithiolanyl) |-pentanoic acid is pre- 
sented as well as a brief description of the function of 
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(+)-a@-lipoic acid as a co-enzyme in photosynthesis and in 
the oxidative decarboxylation of pyruvic acid within the 
Krebs cycle. 

The method of melting-point diagrams is described as 
a means of relating configurations with differences in 
phase behavior. Solid solution formation is taken to indi- 
cate stereoisomorphism and compound formation is taken 
to indicate quasi-enantiomorphism. 

The correlation of the configuration of (+)-a-lipoic acid 
with that of L-(-)-glyceraldehyde was determined by means 
of melting-point diagrams using (+)-3-methyloctandioic 
acid with both (+)- and (-)-3-thioloctandioic acids. These 
thiol acids were hydrolysis products of (-)- and (+)-3- 
acetylthio-7-ethoxycarbonylheptanoic acids respectively. 
The latter were used by others to synthesize (-)- and (+)- 

a-lipoic acids. 

(+)-3-Methyloctandioic acid was synthesized from ben- 
zyl hydrogen glutarate and (+)-methyl hydrogen 8-methyl- 
glutarate, which is configurationally related to L-(-)- 
glyceraldehyde, by means of the anodic cross-coupling 
reaction, Separation and purification of products was effected 
through distillation and hydrogenolysis. A thermostati- 
cally controlled electrolysis cell is described. 

It was found that (+)-3-methyloctandioic acid forms a 
continuous series of solid solutions with (-)-3-thioloctandi- 
oic acid, but is immiscible with (+)-3-thioloctandioic acid 
in the solid state. It is therefore concluded that (+)-a- 
lipoic acid is configurationally related to L-(-)-glyceralde- 
hyde. Microfilm $2.00; Xerox $4.20. 78 pages. 


A STUDY OF THE JACOBSEN REARRANGEMENT 
OF 6-n-PROPYL-7-METHYLTETRALIN 


(L. C. Card No. Mic 59-1712) 


Patrick Gordon Olafsson, Ph.D. 
Oregon State College, 1959 


Major Professor: Elliot N. Marvell 


A rather detailed reinvestigation of the Jacobsen rear- 
rangement of 6-propyl-7-methyltetralin has been carried 
out. The results of this work showed that the conclusions 
of Smith and Lo, who previously studied this reaction, are 
erroneous, probably as a result of impure starting mate- 
rial. In this reinvestigation, a sample of 6-methyl-7- 
propyltetralin was prepared which was uniform in refrac- 
tive index and to gas chromatography. Rearrangement of 
this material gave rise to a product which gas chromatog- 
raphy showed to be made up of three major and four minor 
components. Contrary to the results of Smith and Lo, we 
have been unable to confirm the presence of 5-propyl-6- 
methyltetralin in that product, but we have identified three 
of the components as, 6-methyltetralin, 6-propyltetralin 
and 6-methyl-7-propyltetralin. 

Tracer experiments indicated that the divergence be- 
tween our results and those of Smith and Lo was due to an 
impurity which was more stable in sulfuric acid than was 
6-methyl-7-propyltetralin. A step-by-step investigation 
of the synthesis was carried out in an attempt to confirm 
this deduction, but was not completely successful. It was 
shown that the propionylation of 6-methyltetralin leads to 
trace amounts of isomeric ketones and that the Clemmensen 





reduction of the ketone gives a-product in which is present 
considerable amounts of lower boiling substances. Struc- 
tures for these contaminants were not established. The 
oxidation procedure employed by Smith and Lo to identify 
6-methyl-7-propyltetralin was found on examination of 
synthetic mixtures to be incapable of detecting esata te 


_ composing 10-20% of the mixture. 
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A STUDY OF THE KINETICS OF HYDROLYSIS 
OF CYCLOALKANONE DIALKYL KETALS 


(L. C. Card No. Mic 59-1594) 


Walter Thomas Reichle, Ph.D. 
The Ohio State University, 1958 


A study has been made of the rates of hydrogen-ion 
catalyzed hydrolysis of various cyclanone ketals, 
® 


OR Hi 


3. \ 
C + HOM— C=—0+2ROH 
’ ‘or J 


in 1 ,2-dimethoxyethane-water (66.7% : 33.3% by wt.) be- 
tween -21.13° and +28.12°. The compounds investigated 
were homologous cyclanone dimethyl ketals (C4-Cio, Ciz, 
Cis), the diethyl and diisopropyl ketals of cyclobutanone, 
cyclopentanone, cyclohexanone, and the dimethyl ketals of 
the following ketones were also hydrolyzed: 2,2,4,4-tetra- 
methylcyclobutanone, 2-methylcyclopentanone, 3,3-dimeth- 
ylcyclopentanone, 2-methylcyclohexanone, 3,3-dimethylcy- 
clohexanone, 3,3,5,5-tetramethylcyclohexanone, di-n-propyl 
ketone, di-n-hexyl ketone. The methyl enol ether of cy- 
clodecanone was also hydrolyzed kinetically. 

The kinetic parameters for hydrolysis of each ketal 
are listed in the following order: average rate constant 
(k2, 1./m.-min.) at the temperature indicated, enthalpy of 
activation (AHt, Kcal./mole), and entropy of activation 
(AS}, e.u.): cyclobutanone dimethyl ketal, 0.1434 (7.83°), 
0.459 (15.32°), 2.88 (28.12°), 24.7, +17.5; cyclopentanone 
dimethyl ketal, 33.9 (0.00°), 95.8 (8. 42°), 217 (15.86°), 17.9, 
+6.0; cyclohexanone dimethyl] ketal, 3.18 (0.00°), 25.2 
(15. 32°), 129.4 (28.12°), 21.0, +12.5; cycloheptanone di- 
methyl ketal, 9.64 (-21.13°), 41.6 (- 10. 69°), 174.4 (0.00%), 
471 (7.93°), 18, 3, +10.8; cyclodctanone dimethyl ketal, 

7.48 (-21. 13%, 36.8 (-10. 69°), 158.7 (0.00°), 475 (7. 93%), 
19.5, +15.2; cyclononanone dimethyl ketal, 32.1 (0. 00°), 


96. 5 (7. 83°), 278.8 (15.86°), 20.8, +16.6; cyclodecanone 


dimethyl ketal, 16.43 (0. 00°), 143.0 (15. 36%), 653 (28.12°), 
21.2, +16.5; cyclododecanone dimethyl ketal, 2.39 (7. 83%), 
8.22 (15.96%), 50.8 (28.12°), 24.9, +23.8; cyclotetradecanone 
dimethyl] ketal, 2.59 (7. 83°), 9.14 (15. 96°). 54.8 (28.12%), 
24.8, +23.7; di-n-hexyl ketone dimethyl ketal, 2.61 (0. 00°): 
di-n-propyl ketone dimethyl ketal, 16.28 (0. 00°), 47.7 (7. 83°), 
136.2 (15.86°), 20.4, +13.6; cyclobutanone diethyl ketal, 
0.594 (7.83), 1.825 (15.32%, 10.67 (28.129, 23.7, +16.8: 
cyclobutanone diisopropyl] ketal, 9.26 (0. 00°), 73. 9 (15. 86%, 
292 (28.12°), 19.3, +8.5; cyclopentanone diethyl ketal, 21.8 
(-10.69°), 87.3 (0. 009, 226.3 (7.83°), 18.1, +8.6; cyclopen- 
tanone diisopropyl ketal, 124.7 (-21.13°), "442 (- “10. 69°), 

1534 (0.00°), 15.7, +5.5; cyclohexanone diethyl ketal, 9.52 
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(0.00°), 30.8 (7.83°), 93.4 (15.86°), 22.5, +20.1; cyclohexa- 
none diisopropyl ketal, 22.6 (-21. 13%), 111.7 (-10. 69°), 485 
(0.00°), 19.3, +16.3; 2,2,4,4-tetramethylcyclobutanone di- 
methyl ketal, 0.01515 (0. 00%), 0.1777 (15.86°), 0.986 (28.12°), 
23.8, +12.4; '2.-methylcyclopentanone dimethyl ketal, 53.6, 
(0. 00°), 135.5 (7.83°), 325 (15.86°), 17.2, +4.5; 3 3-dimethy1- 
cyclopentanone dimethyl ketal, 9.83 (0. 00%), 26.2 (7.83°), 
66.5 (15.86°), 18.4, +5.25; 2-methylcyclohexanone dimethyl 
ketal, 10.59 (0. 00°, 35.7 (7. 83°), 99.5 (15.86°), 21.9, +18.5; 
3 3-dimethylcyclohexanone dimethyl ketal, 5.69 (0. 00°), 270 
(28. 12°), 21.6, +16.0; 3,3,5 '5-tetramethylcyclohexanone 
dimethyl ketal, 10.44 0. 00%), 101.4 (15.86°), 531 (28.12°), 
22.3, +19.6; cyclodecanone methyl enol ether, 0.107 (0. 00%, 
0.789 (15. 86°), 3.23 (28.12%), 19.2, - 0.59. 

The rates of hydrolysis of the homologous C4 -Cio, Ciz, 
and Ci4 dimethyl ketals can be correlated with present 
theories of reactivity of cyclic systems. The increase in 
the rates of hydrolysis, when diethyl and diisopropyl ketals 
of the C4, Cs, and Cs ketones react, is attributed to the in- 
crease in protonated ketal due to the polar effects of these 
alkyl groups. Theories were proposed to account for the 
rates of hydrolysis of methyl ring-substituted dimethyl 
ketals of C4 and Cs; ketones. 
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SUBSTITUTION REACTIONS AND COMPLEX 
FORMATION OF IODINE MONOCHLORIDE 
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Chairman: Associate Professor R. E. Buckles 


The substitution reactions of iodine chloride were in- 
vestigated. A series of aliphatic acid derivatives were 
treated with iodine chloride. Halogenated products were 
isolated and identified only in the case of diethyl malonate. 
Spectroscopic evidence was obtained that indicated that 
triphenylmethane was halogenated to give a triphenylmethyl 
halide when treated with iodine chloride. The exact struc- 
ture of the product was not established. 

Several aromatic compounds were successfully iodinated 
by iodine chloride. Generally the yields were low unless 
the aromatic compound contained an activating group. 

Spectroscopic evidence for the extensive formation of 
triphenylcarbonium ion in ethylene chloride solutions of 
triphenylmethyl chloride and iodine chloride was obtained. 
It was postulated that an ion pair was formed by the reac- 
tion with the anion of the ion pair being the dichloroiodide 
ion. The existence of this ion (A ,,,,= 227 mp) could not 
be proven because of the limited transparency of the sol- 
vent, 

The interaction between tetrakis(p-methoxypheny]l) - 
ethylene (T.A.E.) and various halogens in solution was in- 
vestigated by spectrophotometric means. All of the halo- 
gens studied gave the blue (575 my) complexes. Formation 
constants for the T.A.E.-iodine bromide and T.A.E.-iodine 
chloride complexes were determined. The formation con- 
stants indicated that a 1:1 complex was formed in both 
cases. 

In dilute solution, the blue complexes changed to a 





“yellow” (490 my) complex or product. This product was 
shown to be trianisylcarbonium ion formed by rearrange- 
ment and cleavage of T.A.E. Spectral evidence was ob- 
tained that 1,2-bis(p-methoxypheny]l) -1,2-diphenylethylene 
also undergoes a similar rearrangement, 

The pinacolone, 1,1,1-tris(p-methoxypheny]) -4'-meth- 
oxyacetophenone was isolated from dilute solutions con- 
taining equimolar amounts of T.A.E. and chloride. The 
pinacolone could not be isolated from other T.A.E.-halogen 
solutions. In the presence of electron acceptors, this 
pinacolone gave the 490 mu peak. When treated with ex- 
cess iodine chloride the pinacolone was completely ionized. 

A spectral study was made of the reaction between 
iodine chloride and highly arylated pinacolones. It was 
found that ionization occurred in all cases. The degree of 
ionization was apparently dependent upon the stability of 
the carbonium ion formed. 
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AROMATIC FREE RADICAL SUBSTITUTION. 
ATTACK BY p-NITROPHENYL RADICALS 
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Richard F. Sweeney, Ph.D. 
New York University, 1956 
Adviser: Robert T. Morrison 

A theory has been proposed to account for the existing 
data on orientation and reactivity in aromatic free radical 
substitution. 

The reactions of p-nitrobenzoyl peroxide with nitro- 
benzene and with anisole have been carried out, and the 
proportions of the isomeric biphenyls thus formed have 
been determined. The reactions of p-nitrobenzoyl perox- 
ide with a nitrobenzene -benzene mixture and with an 
amisole-benzene mixture have been carried out, and the 
ratios of disubstituted biphenyls to p-nitrobiphenyl have 
been determined. 

These results indicate the effects of the nitro group 
and of the methoxyl group on orientation and reactivity of 
the benzene ring toward attack by an aryl radical contain- 
ing a strongly electron-withdrawing substituent. These 
effects are discussed in terms of the proposed theory. 
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PART I; THE CLEAVAGE OF SULFONES 
WITH LITHIUM AND METHYLAMINE, 
PART II; THE CLEAVAGE OF ORGANIC 
SULFIDES BY LITHIUM AND METHYLAMINE, 
PART Il: A STUDY OF THE ELECTRONIC 
EFFECTS OF THE PYRIDYL GROUP. 


. (L. C. Card No. Mic 58-3200) 


David Paul Tate, Ph.D. 
Purdue University, 1958 


Major Professor: William E. Truce 


Part I 


Several symmetrical and unsymmetrical sulfones were 
treated with a solution of lithium in methylamine. | 

A typical aliphatic sulfone such as decyl sulfone was 
reductively cleaved in high yield to lithium 1-decane sul- 
finate and decane. Excess lithium did not cause further 
reduction. The aromatic sulfones, however, were further 
reduced to the thiophenol. Thus phenyl and p-tolylsulfone, 
on treatment with lithium in methylamine, gave respec- 
tively thiophenol and p-toluenthiol. Even with the use of 
slow addition rates and less than stoichiometric amounts 
of lithium no intermediate sulfinate could be isolated. 

By employing the milder reducing system formed by 
sodium in liquid ammonia, however, the aromatic sulfones 
could be cleaved to form the sulfinic acid and correspond- 
ing aromatic hydrocarbon. Thus, phenyl, p-tolyl, and 
mesitylsulfones were cleaved to form benzenesulfinate, 
_p-tolylsulfinate and mesitylsulfinate respectively. Sodium 
in liquid ammonia did not affect the aliphatic sulfones. 

The unsymmetrical aryl-alkyl sulfones are cleaved by 
lithium in methylamine to give an aliphatic sulfinic acid 
and an aromatic hydrocarbon. Thus phenyl decylsulfone, 
and mesityl decylsulfone give 1-decanesulfinate plus ben- 
zene and mesitylene respectively. The aromatic carbon 
to sulfur bond is more susceptable to cleavage than the 
aliphatic carbon to sulfur bond. 

The mechanisms of these cleavages are not clear but 
there is strong evidence in favor of a displacement rather 
than a beta elimination mechanism. For instance, benzyl 
sulfone is cleaved to benzylsulfinate and toluene in spite of 
the absence of beta hydrogens. Also it was observed that 
treatment of n-decylsulfone. with lithium methylamide gave 
no reaction. 

Aliphatic organic sulfides are cleaved in an analagous 
manner to a mercaptide and aliphatic hydrocarbon. Thus 
n-decylsulfide is converted to n-decylmercaptide and n- 
decane. An exception to this general behavior is that of 
benzyl sulfide. Only lithium sulfide and toluene was ob- 
tained on cleavage of benzyl sulfide. Treatment of an au- 
thentic sample of alpha toluenethiol with one equivalent of 
lithium in the attempt to make the mercaptide caused ex- 
tensive reduction to lithium sulfide. This indicates the 
extreme ease of cleavage of a benzyl type carbon to sulfur 
bond, 

Diaryl sulfides may be cleaved smoothly to form the 
corresponding thiophenol. Both tolyl and phenyl sulfides 
give nearly quantitative yields. Unlike aliphatic sulfides 
however, an excess of lithium causes reduction to lithium 
sulfide. 

The unsymmetrical aryl-alkyl sulfides cleave in such a 
way that the aromatic thiophenol and aliphatic hydrocarbon 
is produced. The aliphatic) carbon to sulfur bond is pref- 





erentially cleaved. On cleavage of mesityl decyl sulfide 
and decylphenyl sulfide, there was formed in addition to 
the thiol and decane, about a 10% yield of eicosane. This 
coupling product was not observed in any other type of 
sulfide or sulfone cleavage. 


Part I 


There are indications in the literature that the pyridine 
ring can conjugate appreciably with substituents in the 
alpha and gamma positions but not the beta position.” In 
order to develop quantitative data on the ability of alpha 
and gamma-pyridyl groups to conjugate by electron n accept- 
ance, sigma-constant data for several pyridyl phenols were 
deter mined. 

If appreciable resonance interaction occurs, one would 
expect 4(2-pyridyl)phenol and 4(4-pyridyl)phenol to be 
considerably more acidic than 3(2-pyridyl)phenol and 3(4- 
pyridyl)phenol respectively. The reverse would be pre- 
dicted on the basis of inductive effects and the effect of 
beta pyridyl group (in 3(3-pyridyl)phenol and 4(3-pyridyl) - 
phenol) would be expected to be intermediate between that 
of the alpha and gamma groups. 

It has recently been shown however, that an aromatic 
ring tends to insulate rather than transmit substituent ef- 
fects to another ring.° 

The six pyridylphenols previously mentioned were pre- 
pared and the sigma-constants of the pyridyl group deter- 
mined by the method of Ingraham, et al.* 

These values were: 


compound sigma 


4(4-Pyridyl)phenol 0.05 
3(4-Pyridyl)phenol 0.13 
3(2 -Pyridyl)phenol 0.18 
4(3-Pyridyl)phenol 0.19 
3(3-Pyridyl)phenol 0.26 
4(2-Pyridyl)phenol 0.29 


Since these values are very low, it may be concluded that 
the moderate influences of the pyridyl groups are largely 
a consequence of inductive effects. 
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SYNTHESIS AND PROPERTIES OF. 
1,2,5-THIADIAZOLE AND ITS DERIVATIVES 


(L. C. Card No. Mic 58-2947) 
Leonard M. Weinstock, Ph.D. 
Indiana University, 1958 


Of the four possible thiadiazoles, derivatives of the 1, 
2,3-, 1,2,4-, and 1,3,4-isomers have been known for many 
years and the parent compounds themselves have been 
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prepared more recently. Only 1,2,5-thiadiazole (I) and its 
monocyclic derivatives, with the exception of the dicarbox- 
ylic acid (),* have heretofore remained unknown. 


N Rr 
JT 
Y, R* 


Vill. 


Xl. R=H 
XII. R = -NOz 


The research described herein has led to the synthesis 
of the unknown parent compound (I) and a number of key 
substituted derivatives (II-XI). Thus, an interesting, new 
aromatic ring system has been made available and general 
methods have been developed for the synthesis of numerous 
related compounds. An investigation of the chemical and 
physical properties of 1,2,5-thiadiazole and its derivatives 
revealed their close resemblance to pyrazine and its 2,3- 
substituted derivatives, a relationship that was predicted 
on the basis of the isoelectronic (or isosteric) concept. 

Two general methods of synthesis of monocyclic 1,2,5- 
thiadiazoles were investigated, 1) degradation of com- 
pounds containing the pre-formed thiadiazole ring (e.g. 2, 
1,3-benzothiadiazoles, XII and XIII), and 2) the introduc- 
tion of a sulfur atom between two nitrogen atoms in com- 
pounds containing the atomic grouping N-C-C-N (e.g. 1,2- 
dioximes and ethylenediamine derivatives). The first 
method proved to be the more successful. 

Permanganate oxidation of 4-nitro-2,1,3-benzothiadia- 
zole (XIII)* produced 1,2,5-thiadiazole-3,4-dicarboxylic 
acid (II), which in turn was converted into several deriva- 
tives, including the di-acid chloride (III), the diamide (IV), 
the methyl half-ester (V), and several well-defined crystal- 
' line salts. 

Heating the dicarboxylic acid (II) at its melting point 
led to the monocarboxylic acid (VI) a compound which was 
the starting material for the synthesis of the ethyl ester 
(VII), the amide (VIII), the hydrazide (IX), the azide (X), 
and the urethane (XI). 





The preparation of unsubstituted 1,2,5-thiadiazole was 
achieved by heating the dicarboxylic acid (II) in a sealed 
tube at 200° C. The following are some physical constants 
of 1,2,5-thiadiazole: boiling point, 94° C. (at 750 millimet- 
ers); freezing point, -50.1° C.; refractive index, 1.5150 
(at 25° C.); density, 1.268 (at 25° C.); molecular refractiv- 
ity, 20.47 (at 25° C.). 

Since the synthetic route to (I) and its substituted de- 
rivatives utilized 2,1,3-benzothiadiazole as a starting ma- 
terial, considerable attention was given in the course of 
this study to compound XII and its substituted derivatives. 
A critical survey of the methods of preparation and the 
chemistry of (XII) and related compounds is presented. 

The mechanism of the reaction of ortho-phenylenedia- 
mine with thionyl chloride* to produce compound XII was 
studied. An intermediate of this reaction, dithionyl-ortho- 
phenylenediamine (XIV), was isolated for the first time, 
although it has been previously postulated to be an inter - 
mediate in similar reactions.* 

It was determined that the infrared absorption maxima 
exhibited by the thionylamine group (-NSO) most probably 
occurs in the regions of 1300 and 1170 wave numbers. 








NSO 


NSO 
XIV 


All previously known methods for the synthesis of 2,1, 
3-benzothiadiazoles and naphtho|[2,1-c ]1,2,5-thiadiazoles 
(XV) utilize ortho-diamines as starting materials. In this 
research a novel synthesis of the naphtho analogues was 
developed that employs mono-naphthylamines as starting 
materials, Reaction of sulfur nitride (N,S,) with alpha- 
or beta- naphthylamine formed naphtho|1,2-cj1,2,5-thiadi- 
azole (XV). In an analogous manner 1,8-diaminonaphtha- 
lene reacted with sulfur nitride to yield the 9-amino — 
derivative (XVI). The reaction is unique and represents a 








=s 
2. Se 
N 


xV: R= 
XVI. R= NHo 


new mode of substitution into an aromatic system, Efforts 
to enlarge the scope of this reaction to several substituted 
anilines were unsuccessful. 

Experimental support for the prediction regarding the 
isoelectronic relationship of the 1,2,5-thiadiazoles and the 
pyrazines was provided by certain physico-chemical stud- 
ies, namely, acid dissociation constants, ultraviolet spec- 
tra, and polarography. 

The acid strengths of 1,2,5-thiadiazole-3,4-dicarboxylic 
acid, 1,2,5-thiadiazole-3-carboxylic acid, pyrazine-2,3- 
dicarboxylic acid, and pyrazine-2-carboxylic acid were 
measured in 0,100 M aqueous solutions at 25° C. These 
are summarized in Table I. 

Although pyrazine-2,3-dicarboxylic acid gave only one 
large break in the titration curve, calculation of the 
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Table I 


_ Acid Strength Constants of 1,2,5-Thiadiazole and 
Pyrazine Carboxylic Acids 








? ? 


pK, pK, 
(0.100 M aq,; 25°C) 


1,2,5-Thiadiazole- 1,59 4.14 
3,4-dicarboxylic Acid 

Pyrazine -2,3- 1.80 3.45 
dicarboxylic Acid 


1,2,5-Thiadiazole- 2.47 
3-carboxylic Acid 


Compound 


Pyrazine -2- | 2.80 
carboxylic Acid 


neutralization equivalent indicated that both carboxyl 
groups were titrated, This is in contradiction to the find- 
ing of Spoerri and Sausville,” who previously reported that 
the second carboxyl group of this acid is too weak to be 
seen in the titration curve. 

The ultraviolet spectra of corresponding 1,2,5-thiadi- 
azole and pyrazine derivatives were found to be strikingly 
similar. All 1,2,5-thiadiazole derivatives show an intense 
absorption maximum between 255 and 270 millimicrons, 
while the pyrazines have their principal absorption max- 
ima between 260 and 280 millimicrons (see Table ID). 


Table II 


Principal Ultraviolet Maxima of 1,2,5-Thiadiazole 
and Pyrazine Derivatives 








Compound H20 
. , (log € ) 





1,2,5-Thiadiazole 
Pyrazine 


1,2,5-Thiadiazole-3- 
carboxylic Acid 


255 (3.89) 
261 (3.82) 
263 (4.01) 


Pyrazine -2- 
carboxylic Acid 


1,2,5-Thiadiazole- 
3,4-dicarboxylic Acid 


268 (3.95) 
266 (3.95) 


Pyrazine -2,3-dicarboxylic 
Acid 


279 (3.85) 


Table III 


Polarographic Behaviour of 1,2,5-Thiadiazole, 
Pyrazine and Related Compounds 








Compound 


E1/, (in volts) Number of Electrons 








1 ,2,5-Thiadiazole 
2,1,3-Benzothiadiazole 
Pyrazine 

Quinoxaline 


-1,73 
-1,18 
-1.32 
-0.88 





The polarographic half-wave potentials were deter- 
mined for 1,2,5-thiadiazole, 2,1,3-benzothiadiazole, pyra- 
zine, and quinoxaline. All of the compounds gave clearly 
defined reduction waves. These data (Table III) were found 
to be in accord with known chemical reductions of these 
compounds. 
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THE KINETICS OF FORMATION, 
ULTRAVIOLET SPECTRA, AND OXIDATION, 
OF ALKANENITRONATE ANIONS. 


(L. C. Card No. Mic 59-1605) 


Francis Trueman Williams, Jr., Ph.D. 
The Ohio State University, 1958 


A conductometric study has been made of the rates of 
neutralization of primary and secondary nitroalkanes, 


NO2 

ai +*°0H=— Sc. = NOP + HO, 
in dioxan-water (50:50 by volume) at various temperatures. 
The compounds studied and their average rate constant 
(ko, 1./m.-min.) at 16.0° are cyclopropylnitromethane (933), 
cyclobutylnitromethane (625), 3,3-dimethyl-1-nitrobutane 
(618), nitroethane (594), 1-nitropropane (462), 1-nitrobu- 
tane (488), 1-nitropentane (444), 2-methyl-1-nitropropane 
(292), eyclopentylnitromethane (325), cyclohexylnitrometh- 
ane (266), 2,2-dimethyl-1-nitrobutane (34.8), 2-methyl-3- 
nitrobutane (2. 25 at 0.0°), 1-cyclopropylnitroethane (20.5) 
and dicyclopropylnitromethane (7.65). The activation en- 
ergies of cyclopropylnitromethane, cyclobutylnitromethane, 
3,3-dimethyl-1-nitrobutane, nitroethane, cyclopentylnitro- 
methane and cyclohexylnitromethane were nearly identical 
(approximately 11.5 kcal./mole). Dicyclopropylnitrometh- 
ane and 1-cyclopropylnitroethane had activation energies 
of 13.0 and 12.8 kcal./mole, respectively. The rates of 
neutralization of these nitroalkanes have been interpreted, 
primarily, on the basis of inductive and steric effects. 

A study was made of the position and intensity of the 
ultraviolet absorption bands of alkane- and alkenenitronate 
anions in the 200 to 300 my region. Electron-withdrawing 
and unsaturated groups attached to the carbonitronate 
group (>C = Nos resulted in bathochromic displacement 
of the maximum absorption band. Small bathochromic 
displacements were observed for primary and secondary 
alkanenitronate anions on attachment of alkyl groups to 
carbon adjacent to the carbonitronate group. 

The positions of these absorption bands have been inter - 


- preted on the basis of inductive and conjugative effects and 
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cis-interaction between the oxygen atoms of the carboni- 
tronate group and atoms in the six-position. The interpre- 
tation was aided by the results of a molecular orbital cal- 
culation. 

_ Finally, a study was made of the oxidation of alkaneni- 
tronate anions by neutral aqueous potassium permanganate. 


3 ReC = NOzK + 2KMnQ, + H2O-—» 3 R2C = O + 2MnOz + 
3KNO2 + 2KOH | 


It was found, generally, that both primary and secondary 
alkanenitronates could be converted to the corresponding 
carbonyl compounds (R2C = O) in good yield. Although ex- 
cess permanganate was used with secondary alkanenitro- 
nates, stoichiometric amounts or less were used with pri- 
mary alkanenitronates to prevent further oxidation of the 
aldehyde product. 
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I. THE ATTEMPTED SYNTHESIS OF 
TELLUROPHENE., 
Il, A STUDY IN THE MECHANISM OF 
THE THIOURACIL CONDENSATION. 


(L. C. Card No. Mic 59-1078) 


William G. Zoellner, Ph.D. 
New York University, 1956 


Adviser: Professor T. S. Ma 


I. The Attempted Synthesis of Tellurophene 


The preparation of the hitherto unknown heterocyclic 
compound, tellurophene, C4 Ha Te, was attempted using the 
methods employed in the syntheses of furan, thiophene, 
selenophene, and their derivatives. In no case was any 
tellurophene produced. Generally, reactions involving tel- 
lurium failed to produce any compounds containing tellu- 
rium. Acetylene in the presence of aluminum oxide, alu- 
minum telluride, and tellurium at 385° yielded a small 
amount of benzene. Sodium telluride reacted with methyl 
chloroacetate to yield methyl succinate. Sodium telluride 
and methylene bromide gave 15% methyl telluride. Tellu- 
rium and 1,2,3,4-tetrabromobutane gave tellurium tetra- 
bromide. 

An analytical procedure for the microanalysis of or- 
ganic tellurium compounds containing 1-3 mg. of tellurium 
has been developed. 

A general-purpose electronically controlled micro- 
reaction furnace has been constructed. 


II. A Study in the Mechanism of the Thiouracil 
Condensation 


A study of the conditions under which the thiouracil con- 
densation proceeds has shown that ethyl acetoacetate reacts 
with thiourea or mono-N-alkylated thioureas in strongly 
basic solution; with thioureatoa small extent under neutral 
conditions; but not inacid solution. Monoalkylated ethyl ace- 
toacetate reacts only with thiourea and onlyin strongly basic 
solution. Dialkylated ethyl acetoacetate failed toreact atall. 
The structure of the compounds arising when methylthiourea 





and ethylthiourea were employed have been proven by con- 
version into known compounds and by comparison of infrared 
spectra. Infrared spectra of the compounds prepared are in- 
cluded, and ultraviolet spectra of several representative 
compounds are used in an effort to explain the structure of 


the products. Anabnormal alkylation on oxygen is reported. 


Ethyl acetoacetate has been shown to react with an N- 
alkylated urea to yield a 6-methyl-3-N-alkyluracil. 

Based on the products obtained, a possible first step in 
the condensation reaction has been proposed involving the 
attack of the more negative end of either a thioureide anion 
or a uronium cation upon the relatively positive carbon 
atom of the carbonyl group in ethyl acetoacetate. 
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SYNTHETIC APPROACHES TO 
6-SUBSTITU TED-5,6-DIHYDRO-2-PYRONES. 
DIHYDROKAVAIN. 


(L. C. Card No. Mic 59-1163) 
Fred Bert Block, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Edward E. Smissman 


I 


A study was undertaken to determine the feasibility of 
utilizing the Baeyer-Villiger reaction as a means of syn- 
thesizing dihydrokavain (I). 2-Cyclohexenone, as the model 


Bacyer-Villiger | 
Hydroxylation 
R ¥ Step ee CHz2 CH2N2, 


R=CsHsC Ho C H2 - 





compound, was treated with peroxytrifluoroacetic acid 
followed by methanolysis. A di-p-toluidide and an acetoxy 
di-p-toluidide corresponding to 2-hydroxyadipic acid was 
obtained from the reaction mixture. 

Independent preparations of the above p-toluidides was 
carried out and they proved identical to the derivatives 
obtained from the Baeyer-Villiger reaction, The formation 
of dimethyl 2-hydroxyadipate (II) can be rationalized when 
one considers the two possible routes by which the Baeyer- 
Villiger reaction can proceed: 


COz ; 
COz Me _Methanolysis 
COz2 Me * 
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Il 


The Dieckmann cyclization of ethyl 3(carboethoxyace- 
toxy)-5-phenylvalerate (IV) was studied. The key interme- 
diate in this reaction was a tri-acyl methane compound, 
6(8-phenylethyl)-5,6-dihydro-4-hydr oxy-3-carboethoxy-2- 
pyrone (V). Various basic condensing agents were em- 
ployed in the attempted cyclization. 


CO: Et ‘ O. Et 
CsHsCH:CH2zCHO C1OCCH2CO2 Et eHs 
+ Be A i 
BrCH.2CO: Et Pyridine 





O 
IV 





O 
V 


The small quantities of base soluble material isolated 
from the attempted cyclizations were shown not to be the 
desired product, V. The only substances identified were 
3-hydroxy-5-phenylvaleric acid and 5-phenyl-2-pentenoic 
acid, the former resulting from hydrolysis of IV, the latter 
resulting from §-elimination in IV. 


Ill 


Anschutz’ novel method of preparing 4-hydroxycouma- 
rins was adapted to prepare 6-substituted-5,6-dihydro-2- 
pyrones. The scheme is as follows: 


OCH, 
% sar Hydrolysis Cl Ethyl Sodio -. CH 1, ees 
3. SOCl2 
R ie Ro O 











=a, CsHsCH2CH2- 
b. CeHs- 


The study was undertaken using 3-phenyl-3-acetoxypro- 
panoyl chloride (VIb) as the model compound. Two crystal- 
line solids (VII and VIII) were isolated from the reaction 
mixture, neither being the desired product (IX). Mild base 
hydrolysis of either compound gave 3-phenyl-5-ketocaproic 
acid. On the basis of the ultraviolet and infrared spectra 
and elemental analyses 3-phenyl-4-carboethoxy-5-ketocap- 
roic acid and 4-phenyl-5-carboethoxy-6-methyl-3,4- 
dihydro-2-pyrone were proposed for VII and VIII. 

An independent synthesis of VII and VIII were under- 
taken for final proof of structure. The Michael, acetic an- 
hydride products were identical to those obtained from the 
reaction of ethyl sodioacetoacetate with 3-phenyl-3-ace- 
toxypropionoyl chloride. 


1. Michael Rx 
2. Selective | Hydrolysis 


EtO2C gto.c |=*%s 
¢ Ace O-NaOAc 
3 O CO2H 


CH, 2 





C.HsCH=CHCO.CHs + (CH;COCHCO, Et) Na* 
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SYNTHESIS OF QUATERNARY SALTS OF 
8-(DIALKYLAMINOALKOXY) THEOBROMINE 
AND PRELIMINARY TESTING OF QUATERNARY 
SALTS OF 8-(DIALKYLAMINOALKOXY)THEO- 
BROMINE AND QUATERNARY SALTS OF 
8-(DIALKYLAMINOALKOXY) CAFFEINE 
FOR CURARE-LIKE ACTIVITY 


(L. C. Card No, Mic 59-1672) 


Diptish C. Chakravarty, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor James W. Jones 


Using 8-chlorotheobromine as the starting material 8- 
(2-dimethylaminoethoxy) theobromine, 8-(2-diethylamino- 
ethoxy) theobromine and 8 -(3-diethylaminopropoxy) theo- 
bromine were synthesized. The 8-chlorotheobromine was 
prepared by chlorinating a chloroform suspension of theo- 
bromine with dry chlorine. It was then reacted with ap- 
propriate sodium aminoalkoxide to obtain 8-(dialkylamino- 
alkoxy) theobromine. Sodium aminoalkoxide was prepared 
by reacting dimethylaminoethanol, diethylaminoethanol or 
diethylaminopropanol with metallic sodium. The 8-(dialkyl- 
aminoalkoxy) theobromine compounds were then quaternized 
with methyl iodide, ethyl iodide and benzyl chloride. The 
above mentioned nine quaternary salts, along with the cor- 
responding nine quaternary salts of 8-(dialkylaminoalkoxy) 
caffeine, which were previously synthesized, were tested 
for their curare-like activity. The curare-like activity 
was tested by two methods, the rabbit head drop method 
and the mouse sloping screen method. 
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RHEOLOGY OF METHYLCELLULOSE SOLUTIONS 
(L. C. Card No. Mic 59-2179) 


Ralph Frederick Shangraw, Ph.D. 
University of Michigan, 1959 


The stability and resuspensability of pharmaceutical 
suspensions are governed to a large measure by the flow . 
characteristics of the suspending agent used, yet little 
knowledge of the rheological properties of pseudoplastic 
suspending agents is available. As a first step towards 
evaluating their effects on suspension quality a study was 
made of the flow properties of a typical pseudoplastic ma- 
terial, methylcellulose 1500 cps. 

As solutions of pseudoplastic materials have a “vis- 
cosity” which is variable with rate of shear, it was neces- 
sary to investigate their complete flow curves. These 
were obtained by means of an automatic recording concen- 
tric cylinder viscometer which is described in detail. 

The various equations which have been used for pseudo- 
plastic flow curves were examined, and it was concluded 
that an equation suggested by Williamson in 1930 was best 
suited for this purpose. A least squares method was de- 
veloped for utilizing numerous points on the flow curve in 
fitting Williamson’s equation to experimental data. It was 
thus possible to obtain much better agreement between 
experimental and calculated values than could be expected 
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from the methods previously described in the literature. 
The Williamson equation is: 
fs 


sar 





where F is shearing stress, S is the rate of shear, 7,, is 
the reciprocal of the slope of the asymtote of the shear 
stress curve, f is the intercept on the stress axis of the 
asymptote and s is a constant which determines the degree 
of curvature. This equation makes possible the description 
of pseudoplastic flow curves in terms of three constants 
which can be given rheological significance, f, s and 7”... 

Plasticity values (f{/s) and false body (f/s 7..) constants 
for methylcellulose solutions were related to concentration 
by means of the exponential equations: | 


f/s =aC>° and ft/s n, = ac? 


These appear to be the first equations proposed for ex- 
pressing change in pseudoplastic flow character with con- 
centration. 

Values of 1), for methylcellulose solutions obtained by 
means of Williamson’s constants were shown to follow the 
same relationship with concentration as expected for those 
obtained with low shear viscometers, and intrinsic viscosi- 
ties were calculated for the three viscosity grades of meth- 
ylcellulose investigated. 

The general usefulness of Williamson’s equation was 
demonstrated by its application to flow curves of seven 
other pseudoplastic agents; tragacanth, sodium alginate, 
sodium carboxymethylcellulose and Carbopol®, JaguarR, 
karaya gum, and Pharmagel® A. 

A study was made of the effects of salts, solvents, wet- 
ting agents and amines on the flow curves of methylcellu- 
lose solutions, changes being expressed in terms of the 
equation constants. The gels formed by these additives 
were found to possess weak structure and consistencies 
which varied with the shear to which they were subjected. 

A discussion of the practical application of the findings 
to pharmaceutical product development is presented. 
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PROTON MAGNETIC RESONANCE 
INVESTIGATION OF HYDROXYLAMINE 
HYDROCHLORIDE AND RELATED 
SUBSTITUTED AMMONIUM COMPOUNDS 


(L. C. Card No. Mic 59-1658) 


Marvin Colin Abrams, Ph.D. 
State College of Washington, 1959 


The proton magnetic resonance absorption spectra of 
NH;OHC1 was interpreted by adopting standard techniques 
to the particular compound in question. 

Single crystals of NH;OHC1l were grown from aqueous 
solution. A polarizing microscope was used to establish 
the presence of the single crystal and to determine its 
crystalline axis. 

The equipment utilized for this investigation was con- 





structed as part of this over-all problem. A 73 inch diam- 
ter electromagnet was built with a system for regulating 
the current so that magnetic field strengths up to about 
8,000 gauss could be obtained with less than one part in 
900,000 variation. 

Special sample holders were made so that either poly- 
crystalline samples or single crystals could be investi- 
gated over a temperature range from liquid air tempera- 
ture to temperatures above room temperature. The sample 
holders were also designed so that single crystals could 
be mounted in a fixed position and then rotated through a 
measured angle of rotation. 

Using the apparatus mentioned above, the derivative 
curve of the proton resonance absorption was plotted on an 
automatic recorder for both polycrystalline and single 
crystal samples of NH;OHC1 and polycrystalline samples 
of HSO;NHz, KSO;NH2, and N2H,Cle at room temperature 
and temperatures in the region of liquid air temperature. 

It was concluded that it was not possible to make a 
qualitative comparison of the types of proton groupings 
present in NH;OHC1 as compared to the other compounds 
listed. 

A detailed mathematical analysis was then performed 
on the resonance absorption curve obtained from the vari- 
ous orientations of the single crystal of NH;OHC1 in the 
magnetic field. 

A suitable form of the second moment equation was 
obtained to allow calculation of the second moment directly 
from the observed derivative absorption curves. Another 
form of the second moment equation was obtained which 
was a function of the position, intensities, and width of the 
gaussian broadening from nuclear dipole neighbors of the 
theoretically calculated component lines of a resonance 
absorption curve. This theoretical curve was obtained by 
assuming a model of the positions of the protons in the NH; 
group of the NH;OH* ion from which one could calculate 
the contribution to the resonance absorption from this 
proposed group. It was also assumed that the contribution 
to the total resonance absorption from the OH proton would 
be a single broad line occurring at the center of observed 
curve with an intensity of one-third that of the NH; group. 

A model which gave the same value for the second mo- 
ment calculated from the theoretical and the experimental 
curves and gave a reasonably good agreement between the 
shapes of the theoretical and the experimental curves for 
several orientations of the single crystal is as follows: 
The hydrogens of the NHs group form an equilateral tri- 
angle whose side, proton-proton distance, is 1.726A., the 
normal to the plane of the triangle is taken as the N-O 
bond direction. This model was compared with previous 
work done on NHs groups by calculating possible NH dis- 
tances. 

This model thus substantiates the representation of the 
hydroxylamine hydrochloride salt as consisting of a NHs3 
group and an OH group, and furthermore that the NHs3 
group is a regular undistorted triangular pyramid. 

Microfilm $2.00; Xerox $4.00. 73 pages. 
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ADSORPTION AND RELEASE OF STRONTIUM 
FROM CLAYS AS MEASURED BY CLAY 
MEMBRANE ELECTRODE, ISOTOPIC TRACER, 
AND PLANT UPTAKE TECHNIQUES 


(L. C. Card No, Mic 59-1566) 


Trevor George Arscott, Ph.D. 
The Ohio State University, 1958 


In the first part of this study, the clay membrane elec- 
trode was used to measure activities of Sr, Ca, Ba and K 
in five different clay suspensions. Electrodialyzed clays 
were saturated with varying amounts of Sr, Ca, Ba and K 
in separate systems, with H as the complementary ion. 
After equilibrium was attained, activities were determined 
with the clay membrane electrode. 

Relative bonding of Sr, Ca, Ba and K by the five differ - 
ent clays was as follows: 


Kaolinite Ca >Ba >Sr > K 

Bentonite Ba >Ca>Sr > K 

Putnam Sr >Ba>Ca>> K below 100% saturation 

Sr >Ca >Ba >> K above 100% saturation 

Sr > Ba > Ca > K below 80% saturation 

Sr > Ca > Ba >> K above 80% saturation 

Vermiculite Ba >Sr > Ca > K below 80% saturation 
Ba >Ca> Sr > K above 80% saturation 


In the second part of this study Sr-90 was used as a 

_ tracer to evaluate the relative adsorption of Sr by illite 
and bentonite clays, especially at very low Sr saturation 
levels. Three different conditions were set up on each 
clay. They were (1) Sr-Ca systems, (2) Sr-Ba systems, 
and (3) Sr-H systems. 

Sr was more strongly adsorbed by illite than by bento- 
nite in Sr-H systems. When Ca or Ba were the comple- 
mentary cations, Sr adsorption was greater in the bentonite 
systems than in the illite systems. This difference was 
more pronounced at the lower Sr saturation levels. 

Ba was shown to be a better inhibitor of Sr adsorption 
than Ca on bentonite clay, while Ca was the better inhibitor 
of Sr adsorption on illite clay. 

For both clays, more Sr was adsorbed in Sr-H systems 
than in Sr-Ca or Sr-Ba systems. 

Tricationic systems with K, as well as Sr and Ca or Sr 
and Ba, showed little or no effect of the K on Sr adsorption 
at the Sr concentrations studied. 

Uptake of Sr by soybeans from the same systems as 
were used to measure clay adsorption showed more Sr up- 
take from Sr-H-illite than from Sr-H-bentonite systems. 
This was unexpected in view of the fact that illite bonded 
Sr stronger than bentonite in Sr-H systems. When the 
bentonite systems were diluted so as to obtain equal cation 
exchange capacities in both the illite and the bentonite 
systems, the uptake of Sr from both systems was the same 
at the lower saturation levels. Thus the effect of the clay 
cation exchange capacities and the level of saturation of 
the root cation exchange capacity did influence Sr uptake. 
However, since activity differences still existed, the rela- 
tive differences in bonding between Sr and H for the two 
clays must also have influenced Sr uptake. 

There was a greater percentage of Sr uptake from Sr- 
Ca and Sr-Ba illite systems than from the comparable 
bentonite systems. 

Uptake of Sr from Sr-Ca and Sr-Ba clay systems was 
always higher than from Sr-H clay systems. This was 


lite 





expected since Sr was bonded stronger by the clays in Sr- 
H systems than in Sr-Ca or Sr-Ba systems. However, 
this may also be partly explained by Al depressing Sr up- 
take in the Sr-H systems. 

For both illite and bentonite clays, Sr uptake was 
greater in Sr-Ca than in Sr-Ba systems. For bentonite 
systems this seemed irregular, since Sr was more active 
in Sr-Ba bentonite than in Sr-Ca bentonite systems. By 
using Ba-133 and Ca-45 as tracers, it was shown that Ba 
was more strongly bonded than Ca by the plant roots in the 
presence of bentonite. This explained this second anomaly. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


- THE FLASH PHOTOLYSIS AND 
RECOMBINATION OF BROMINE 


(L. C. Card No. Mic 59-308) 


_ Michael R, Basila, Ph.D. 
Rensselaer Polytechnic Institute, 1958 


Supervisor: Robert L. Strong 


A flash photolysis apparatus was constructed and used 
to measure the recombination of gaseous bromine atoms 
in the presence of argon at seven different pressures, The 


- recombination was second order with respect to the bro- 


mine atom concentration, but the rate constants calculated 


from the mechanism 
Br+Br+A-—-Br2+A Rate =k[Br]’[A] 


exhibited a dependence on the bromine to argon ratio Brad 


Analogous to the recombination of iodine atoms, the follow- 
ing mechanism was proposed: 


Br +Br+A—~>Br2+A 
Br + Br + Bro —+ 2 Bro 


Rate = k,[Br]* [A] 
Rate = kp,JBr]* [Br2] 


The rate constants ka and kp,;, are 2.66 x 10° and 49.4 x 
10° liters” mole * second’, respectively 

These data, in conjunction with additional information 
obtained from the literature, have led to the conclusion 
that complexes of the charge transfer type, formed be- 
tween iodine atoms and iodine or alkyl benzene molecules, 
account for the unusually high third body efficiencies ex- 
hibited by these molecules, 

The largest possible quantum yield for bromine in car- 
bon tetrachloride has been estimated to be 9 = 0.04 mole- 
cules dissociated per quanta absorbed. 

Microfilm $2.00; Xerox $5.00. 97 pages. 
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INFLUENCE OF INTERMOLECULAR 
ENTANGLEMENTS UPON THE MECHANICAL 
PROPERTIES OF HIGH POLYMERS 


(L. C. Card No. Mic 59-1162) 


John Williston Berge, Ph.D. 
The University of Wisconsin, 1959 
Supervisor: Professor John D. Ferry 

The mechanical properties of a series of solutions of 
cellulose tributyrate in 1,2,3-trichloropropane, one solu- 
tion of polymethyl methacrylate in diethyl phthalate, and 
unplasticized poly-n-octyl methacrylate and poly-n-dodecyl 
methacrylate were measured in an effort to elucidate the 
effect of intermolecular entanglements upon these proper- 
ties. 

The steady state viscosities of solutions of cellulose 
tributyrate were measured by falling ball and capillary 
viscometry as a function of temperature from 7.6°C. to 
55.0°C. and of concentration from a weight fraction_of 
0.005 to 0.381 for three fractions of different molecular 


weights. The molecular weight between entanglements was — 


estimated to be 10,000 from a modified form of the Fox and 
Loshaek equation or 8,500 from the effect the entanglements 
appeared to have upon the apparent heat of activation of 
viscous flow. A single composite curve relating the vis- 
cosity to concentration and molecular weight was obtained. 

The components of the complex shear modulus were 
determined for a 20% solution by weight of polymethyl 
methacrylate at low frequencies with a torsion pendulum at 
eleven temperatures from -30° to 45°C, Superposition with 
reduction factors previously determined at higher frequen- 
cies on the Fitzgerald apparatus was not wholly successful, 
showing anomalies in the region of the maximum in the 
retardation spectrum and at the longest times. Definite 
minima in both retardation and relaxation spectra were 
observed in that portion of the time scale most influenced 
by the intermolecular entanglements. 

Unplasticized poly-n-octyl methacrylate was studied 
with a torsion pendulum in both dynamic and creep meas- 
urements at eleven temperatures from 54.4° to 140.3°C. 
After the usual temperature reduction, a residual anomaly 
in and around the minimum in the retardation spectrum 
was observed and interpreted as a change in the number of 
intermolecular entanglements with temperature. The in- 
troduction of a factor f, which is a measure of this change, 
when combined with the earlier temperature shift was suc- 
cessful in superposing the data. The molecular weight be- 
tween entanglements at the reference temperature was 
estimated from the width of the plateau and from the 
pseudo-equilibrium rigidity. 

Creep measurements were made on ‘poly-n-dodecyl 
methacrylate with a torsion pendulum and with a horizontal 
parallel plate apparatus at five temperatures from -30.1° 
to 39.7°C. The distance between entanglements in a poly- 
mer with such long side-chains had become too great to be 
manifested in a definite plateau region or to influence the 
mechanical properties as much as had been observed in 
other members of the series with shorter side-chains. 

' Superposition of all but the lowest temperature run, at 
which crystallization occurred, with temperature reduction 
factors obtained from dynamic and creep data and fitted to 
the WLF equation, was successful, 

Microfilm $2.25; Xerox $8. 00. 171 pages. 





SOME THERMODYNAMIC PROPERTIES OF 
SILVER(I) OXIDE: ELECTRODE POTENTIAL 
FROM 20° TO 30°; SOLUBILITY IN NEUTRAL 

AND ALKALINE SOLUTIONS AT 25°C. 


(L. C. Card No. Mic 59-1570) 
James Frederick Bonk, Ph.D. 
The Ohio State University, 1958 


This research includes a study of the equilibria of sil- 
ver (II)oxide in neutral and alkaline solutions at 25°C and 
the measurement of the electrode potential of the silver(I)- 


oxide -silver(II)oxide electrode in alkaline solution. 


Samples for the solubility determinations were pre- 
pared by mixing silver(II)oxide with water or standardized 
solutions of carbonate-free sodium hydroxide in a nitrogen 
atmosphere. Two samples were prepared at each concen- 
tration of the alkali so as to approach equilibrium from 
both undersaturation and supersaturation. One sample was 
thermostated at 35°C for about two weeks and then trans- 
ferred to a 25 t 0.02°C thermostat in which the mate had 
been placed directly. Agitation was continued for about 
two weeks, after which samples were filtered through sin- 
tered glass and analyzed potentiometrically with potassium 
iodide solutions. 

It was found that silver (I)oxide first decomposes to sil- 
ver(I)oxide and oxygen, and that decomposition only occurs 
until the solution becomes saturated with the silver(I) spe- 
cies (either AgO™ or Ag*). In alkaline solution exactly the 
same solubility was found for silver(I] oxide as for sil- 
ver(Ioxide. In the case of water solubility, silver(II) oxide 
produced.a greater solubility than silver(I)oxide. However, 
small silver (I)oxide particles produced by mechanical 
grinding showed nearly the same solubility as silver(I) - 
oxide. This was attributed to the fact that the solubility of 
silver(I)oxide was highly dependent upon particle size and 
the decomposition of silver(I])oxide must lead to the forma- 
tion of very small particles of silver(I)oxide, and hence 
high solubility. 

A number of independent studies have produced conflict- 
ing results for the standard potential of the silver(I) oxide- 
silver (II)oxide electrode. In order to evaluate this poten- 
tial accurately, cells of the type: 


Ag(s),Ag2 O(s)/NaOH(M)/Ag2O(s),AgO(s), Pt 


were constructed using simple Pyrex H-tubes. One elec- 
trode consisted of a platinum helix in contact with a slurry 
of silver(II)oxide throughly mixed with a small amount of 
silver(I)oxide. A new stable and highly reproducible silver - 
silver(I)oxide electrode was used as a reference electrode. 
At 25 + 0.02°C the voltage of the cell was accurately deter - 
mined to be 0.2623 * 0.0002 volts. From the known poten- 
tial of the silver -silver(I) oxide electrode of -0.342 volts, 
the standard potential of the silver(I) oxide-silver(II) oxide 
electrode can be calculated to be -0.604 volts. 

The temperature coefficient of the cell reaction was 
determined to be + 2.200 x 10°* + 0.0000007 volts/degree. 
From these data, the following thermodynamic functions 
for the cell reaction, Ag + AgO — Age2O, can be calculated: 
AF ceil = -6049 = 5 cal. , ASc,); = 5.07 50.02 e.u. , and 
AHc el) = -4357 t ae © | cal, 

From these thermodynamic functions of the cell re- 
action and the known thermodynamic functions for sil- 
ver and silver(I)oxide, the following thermodynamic 
functions for silver(I)oxide can be calculated: | 
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AF {A go = 3463 55 cal. , Sago = 13.81 5 0.02 e.u. , and 
AHfA go = -2769 * 11 cal. 

A critical evaluation of the existing electrode potential 
data and thermochemical data shows that the data of this 
research are the most accurate available. 

Microfilm $2.00; Xerox $4.80. 92 pages. 


THE pH DEPENDENCE OF THE 
CONFIGURATION OF 8-LACTOGLOBULIN 


(L. C. Card No, Mic 59-1668) 


Lyle Gordon Bunville, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Charles Tanford 


The intrinsic viscosity and specific rotation of B-lacto- 
globulin have been studied as a function of pH. The native 
protein exists under isoelectric conditions as a rigid, com- 
pact and nearly spherical molecule as evidenced by an in- 
trinsic viscosity of 3.4 cc/g. at an ionic strength of 0.15 
(KCl). The specific rotation for the native molecule is -25° 
(sodium D line). Both the intrinsic viscosity and specific 
rotation remain constant in acid solution, indicating that 
no changes in configuration or general shape occur in this 
region. 

As the pH is increased to 9 the specific rotation in- 
creases in a reversible manner to a value of -48. The 
mid-point of this transition occurs at pH 7.4 (0.15 ionic 
strength, 25°C). This change is attributed to a refolding of 
part of the polypeptide chains. | 

At still higher values of the pH an irreversible change 
in configuration takes place, accompanied by an increase 
in intrinsic viscosity (7.9 cc/g. at pH 11.0) and specific 
rotation (-86 at pH 10.9). At least two steps must be rec- 
ognized in the denaturation, with the apparent first-order 
rate constant for the first step being about fourteen times 
that of the second step. The two fold increase in reduced 
viscosity which occurs at pH 10.8 as the ionic strength is 
decreased to 0.02 indicates that the product of denaturation 
is, in part, similar to a randomly coiled polyelectrolyte. 
Back titration of the denatured protein is accompanied by 
a parallel sharp decrease in both reduced viscosity and 
specific rotation. The reduced viscosity continues to fall 
slowly as the pH is lowered to 2, rather than increasing 
again, indicating that the denatured protein is capable of 
reforming a relatively rigid structure. 

The native protein (deionized) has an isoionic pH of 
0.39, decreasing in the presence of KCl and CaCl2 ina 
manner indicative of cation binding. 

Microfilm $2.00; Xerox $5.40. 106 pages. 





DISPERSION OF THE ELECTRO-OPTIC 
KERR EFFECT IN THE INFRARED REGION 


(L. C. Card No. Mic 59-1479) 


Elliot Charney, Ph.D. 
Columbia University, 1956 


The infrared dispersion of electro-optic anisotropy has 
been investigated theoretically and experimentally. Anom- 
alies of the refractive index in the neighborhood of reso- 
nant absorptions are accompanied by anomalous dispersion 
in the electro-optic Kerr effect. A theoretical analysis of 
the effect of molecular structure on the form of the anom- 
alous behavior demonstrates that the relative orientation 
of the permanent molecular dipole and the radiation- 
induced dipole determines the sign of the deviation of the 
dispersive behavior from normal, The dependence on the 
applied electrostatic field strength is predicted to be the 
same in resonant and non-resonant regions. 

Experimental examination of the electro-optic aniso- 
tropy of nitrobenzene at field strengths of 28,000 volts/cm. 
to 48 000 volts/cm. in the overtone region (1.5 - 5.6) of 
the infrared spectrum confirms these theoretical conclu- 
sions. Microfilm $2.00; Xerox $4.60. 87 pages. 


I. MOLECULAR SIZE DISTRIBUTION STUDIES 
ON ENZYMATICALLY MODIFIED GLYCOGENS, 
Il. BEHAVIOR OF THE BROMINE-BROMIDE 
ELECTRODE IN A CENTRIFUGAL FIELD; 
THE CATION TRANSFERENCE NUMBER 
IN POTASSIUM BROMIDE. 


(L. C. Card No. Mic 59-490) 


Harold Francis Crandall, Ph.D. 
University of Dlinois, 1958 


I 


The molecular size distributions resulting from the 
action of crystalline muscle phosphorylase on rabbit mus- 
cle and liver glycogens have been studied. The sedimen- 
tation velocity diagrams from the ultracentrifuge have been 
analysed according to the Baldwin-Williams procedure to 
yield distribution functions of the sedimentation coeffi- 
cients. These distributions were converted to molecular 
weight distributions by the use of relationships between 
sedimentation coefficients and molecular weights obtained 
from sedimentation and diffusion measurements on sev- 
eral fractions. Liver glycogen showed a highly skewed 
distribution with molecular weights ranging from well be- 
low a million to over 100 million with a broad maximum 
around 2 million. Muscle glycogen was less heterogeneous, 
containing species from several thousand up to 15 million 
and with a maximum around 2.5 million. The general ef- 
fect of enzymatic degradation was to produce a less hetero- 
geneous sample with an increased proportion of material 
centered about approximately the same maximum as before 
degradation. In every case the high molecular weight ma- 
terial most noticeably disappeared. Equilibration of gly- 
cogen and glucose-1-phosphate with phosphorylase shifted 
the molecular weight distributions in the same general 
manner as did degradation. The results are consistent 
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with the idea of greater probability of enzymatic attack on 
the outer glucose chains of the largest molecules, 


II 


The centrifugal emfs of cells containing solutions of 
potassium bromide and bromine have been measured and 
the transference number of potassium ion in 0.2N potas- 
sium bromide at 25°C has been found to be 0.496. The dif- 
ferences in experimental behavior and calculated behavior 
between solutions containing a weak complex such as the 
tribromide ion and a solution containing a strong complex, 
such as the tri-iodide ion, are discussed. A general ex- 
pression for the variation of centrifugal emf with the con- 
centration of a neutral complex-forming component is 
presented. 

The partial equivalent volume of bromine in 0.2N potas- 
sium bromide has been determined from density measure- 
ments in a magnetic float densitometer at 25°C. The value 
is 20.72 ml. In addition, the electrical conductivities of 
potassium bromide-bromine solutions were measured. 

Microfilm $2.00; Xerox $4.20. 78 pages. 


AN ELECTRON-DIFFRACTION INVESTIGATION 
OF THE MOLECULAR STRUCTURE OF GASEOUS 
PENTAFLUOROSULFUR HYPOFLUORITE (SOF%) 


(L. C. Card No. Mic 59-1706) 


Roger Allen Crawford, Ph.D. 
Oregon State College, 1959 


Major Professor: Kenneth Hedberg 


An electron-diffraction apparatus is under construction 
and one unit of the apparatus, the power supply, has been 
completed. This supply is capable of producing voltages | 
up to -50 kilovolts, at currents as high as 30 milliamperes, 
‘in steps of 2.9 kilovolts with regulated stability greater 
than 0.1% for transient load variations. 

The molecular structure of pentafluorosulfur hypoflu- 
orite (SOF,) has been studied by a sector -densitometer 
technique. Good agreement with the experimental data is 
given by a model of the molecule having octahedral con- 
figuration about the sulfur atom with five fluorine atoms 
and the oxygen atom bonded to sulfur and the sixth fluorine 
atom bonded to oxygen. The best model found has nearly 
normal bond distances (S-Fi,2,3,4,5 = 1.53 A, S-O = 1.64 A, 
O-F. = 1.43 A), slightly distorted octahedral bonding about 
sulfur (ZO-S-Fs = 178°, ZF 3-S-F:,2,4,5 = 90°) and slightly 
larger than normal oxygen bond angle (ZS-O-Fsz = 108°). 

General programs for the electron diffraction intensity 
and radial distribution calculations were written for the 
Alwac III-E digital computer. 

Microfilm $2.10; Xerox $7. 40. 158 pages. 





INFRARED AND RAMAN SPECTRA AND 
THERMODYNAMIC FUNCTIONS OF 
CYCLOPROPYL CYANIDE 


(L. C. Card No. Mic 59-295) 


Lawrence H,. Daly, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: Stephen E. Wiberley 


The spectra of numerous cyclopropane compounds has 
been reported but cyclopropane is the only molecule con- 


taining the cyclopropane ring which has been thoroughly 


studied spectroscopically. Cyclopropyl cyanide was se- 
lected as a fairly simple derivitive which, however, has 
the low symmetry of most cyclopropyl compounds. 

The infrared spectrum of the liquid has been measured 
from 2 to 25 microns using lithium fluoride, sodium chlo- 
ride and cesium bromide prisms and the vapor spectrum 
was obtained from 2 to 15 microns with the sodium chlo- 
ride prism. The Raman spectrum of the liquid and quali- 
tative polarization data was obtained. 

A normal coordinate analysis was done on the skeletal 
molecule assuming a Cs point group. The calculated val- 
ues, assuming force constants from similar molecules, 
were used along with data on related molecules to make a 
complete vibrational assignment of experimentally deter - 
mined frequencies. 

The moments of inertia were calculated and the thermo- 
dynamic functions tabulated for the heat content, free en- 
ergy, heat capacity and entropy for 8 temperatures from 


- 298.16°C to 1500°C. 


Microfilm $2.00; Xerox $4.40. 85 pages. 


OSCILLOGRAPHIC STUDIES OF THE 
CAPILLARY CHARACTERISTICS OF 
DROPPING MERCURY ELECTRODES 


(L. C. Card No. Mic 59-1067) 


Victor Charles Garbarini, Ph.D. 
New York University, 1956 
Adviser: Professor Edward J. Durham 

The relative influence of stirring and depletion effects 
caused by a preceding drop on the instantaneous current- 
time curves of an individual drop was studied for a number 
of capillaries having various characteristics. 

It was found that stirring of the solution by previous 
drop detachment in the absence of depletion effect causes 
only a very slight increase in the observed current. The 
depletion effect appears to be a major factor responsible 
for the relatively low instantaneous currents observed 
during early drop life. Back-pressure effects can also 
assume increasing importance as the drop time decreases 
unless the driving pressure is large compared to the crit- 
ical pressure required for drop formation, 

When a glass hoe or “spade” is positioned near the 
capillary orifice to contact the growing drop late in the 
drop life (to cause premature detachment), a rapid current 
rise is produced during the early drop life which more 
than compensates for the depletion effect. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3146 


CHEMISTRY 





Analytical applications of rapidly falling mercury drop- 
lets are reviewed in some detail, together with the role of 
maximum suppressors in affecting the relationship between 
capillary characteristics and diffusion currents. 

Current-time curves were obtained for rapidly falling 
mercury droplets of unusually small size. The simple 
method of producing these droplets is attractive for ana- 
lytical applications. 

Microfilm $2.00; Xerox $6.80. 143 pages. 


THE INFRARED SPECTRA OF 
LIQUID MIXTURES 


(L. C. Card No, Mic 59-1483) 


Martin Gellert, Ph.D. 
Columbia University, 1956 


The infrared spectra of some binary liquid mixtures 
have been recorded over the frequency range from 3500 to 
700 cm™*. All possible pairs among the following liquids 
were investigated: benzene, carbon disulfide, acetonitrile, 
carbon tetrachloride, chloroform, and 2,2,4-trimethylpen- 
tane. All pairs were studied at five different volume frac- 
tions, except for two pairs which were only partially mis- 
cible. A differential cell technique was used, permitting 
the cancellation of the spectra of the pure components. 
Thus, only spectral changes produced in the mixture were 
observed. A sizable number of changes in band frequen- 
cies and intensities was found. A few of the more interest- 
ing results will be noted here. 

The out-of-plane vibrations of benzene were found to 
shift in frequency, all of them behaving alike in a given 
solvent. Certain forbidden bands of benzene, which absorb 
weakly in the liquid, were changed in intensity in the solu- 
tions. The antisymmetric stretching vibration of carbon 
disulfide increased in frequency in all of the solutions. 

Possible explanations of these and other effects are 
discussed. Microfilm $2.00; Xerox $4.80. 92 pages. 


THE SOLVENT EXTRACTION OF 
FERRIC BROMIDE BY DIETHYL ETHER 


(L. C. Card No. Mic 59-298) 


Gerald Seymour Golden, Ph.D. 
Rensselaer Polytechnic Institute, 1958 


Supervisor: Herbert M. Clark 


The behavior of ferric bromide when extracted from 
aqueous bromide solutions into diethyl ether was investi- 
gated at 24.9°C. with an initial Fe(II) concentration of 0.2 
M. The effect of a change in temperature and in iron con- 
centration on the extraction coefficient was also studied. 
(Fet**ether phase 
(Fe***)aqueous phase ’ 
increased from 10°™° at an initial hydrobromic acid concen- 
tration of 1.8 Mtoa maximum value of about 45 at a con- 
centration of 4.5 M. At higher initial acid concentrations 
retrograde extraction occurred to the point where the two 


The extraction coefficient, E = 








phases, initially of equal volume, were complete mis- 
cible. 

At a constant acid concentration of 1.1 M, the extraction 
coefficient increased monotonically when the aqueous bro- 
mide concentration was increased with Al, Mg, Ca, Sr, Ba, 
Li, Na, K, or NH, bromide. The rate of increase was de- 
pendent on the cation. 

The extraction coefficient increased at a constant hy- 
drobromic acid concentration when the ionic strength was 
increased with sodium perchlorate. Addition of sodium 
nitrate resulted in a much smaller increase. 

The predominant extracting species was determined 
analytically and spectrophotometrically to be solvated tet- 
rabromoferric acid, HFeBr,. At low aqueous bromide 
concentrations ferric bromide may also extract, At aque- 
ous bromide concentrations greater than 7.5 M with 1.1 M 
H-ion present, or greater than 4 M in hydrobromic acid, 
ethereal bromide to iron ratios greater than 4/1 were 
found, These were interpreted to be caused by an anoma- 
lous solubility of the hydrobromic acid due to the forma- 
tion of mixed ion-clusters, such as | H*FeBr; |, in the ether 

Br BH” 
phase. 

At a constant acid concentration of 2.3 M and a bromide 
concentration of 2.9 M, E increased with increasing iron 
concentration above approximately 10°° M, indicating ion- 
clustering of the extracting species due to the low dielec- 
tric constant of diethyl ether. Conductivity measurements 
also showed the presence of the ion-clusters, and indicated 
that the extracting species is a strong electrolyte. 

Molar water to hydrogen ion ratios for the ether phases 


‘ were determined as a function of the aqueous bromide con- 


centration. The ratio decreased with increasing total 
aqueous bromide concentration indicating less and less 
water available to hydrate the hydronium ion, 

When this ratio reached 4/1 two ether phases formed. 
In the light phase this ratio remained fairly constant with 
increasing aqueous bromide concentration, but the iron and 
hydrogen ion concentrations decreased. In the heavier 
phase the ratio continued to decrease, approaching 1/1, 
corresponding to the simple hydronium ion. 

The extraction of iron was studied as a function of tem- 
perature from 4-25°C. The extraction coefficient de- 
creased with increasing temperature up to about 18°C. 
where a minimum in E occurred. 

The extraction of hydrobromic acid into diethyl ether 
was also studied at 24.9°C. The ethereal acid solubility 
increased when the initial aqueous HBr concentration was 
increased and also when this was fixed and the aqueous 
bromide concentration was increased by the addition of the 
non-extractable metal bromides mentioned previously. 

The water content of the ether phase decreased with an 
increase in the aqueous hydrobromic acid, sodium bromide, 
or lithium bromide concentration. 

Microfilm $2.00; Xerox $6.80. 145 pages. 
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VOLTAMMETRY OF IRREVERSIBLE 
PROCESSES AT SOLID ELECTRODES 


(L. C. Card No, Mic 59-1223) 


Jackson E, Harrar, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. A. L. Crittenden 


The experimental technique which involves the meas- 
urement of the charge transferred at a solid electrode 
during a small increment of time shortly after the begin- 
ning of an electrolysis has been applied to the investigation 
of electrode processes controlled by cylindric diffusion 
and the rate of electrode reaction. 

There has been obtained a formal solution to the bound- 
ary-value problem corresponding to the case in which the 
electrolysis current is controlled by the rate of a first- 
order, totally-irreversible, electron-transfer reaction and 
semi-infinite, cylindric diffusion. Finite-difference ap- 
proximation equations have been developed for the general 


problem in which both rate constants determine the current, 


and for the case in which the electrode reaction involves a 
second-order reaction; these equations have been pro- 
grammed for solution by a high-speed electronic computer. 
This computer solution has been employed in the determin- 
ation of rate constants from experimental data and in the 
evaluation of the characteristics of irreversible reactions. 
Among the electrode reactions which were investigated 
experimentally the bromine-bromide system in 0.10N sul- 
furic acid at an oxidized platinum electrode exhibited vir - 
tual reversibility. The reduction of iodate in 1.00N sul- 
furic acid at a gold electrode appeared to be complicated 
by an autocatalytic reaction, but the over-all rate of the 
process was found to depend upon the transfer of the first | 
electron. The reduction of hydrogen peroxide in 0.10M 
sodium hydroxide at a platinum electrode also was deter - 
mined to be controlled by the transfer of the first electron. 
The reduction of oxygen at a platinum electrode in 0.10M 
sodium hydroxide and 0.10M potassium chloride was found 
to proceed to the formation of water at electrode poten- 
_ tials in the region of the diffusion current. The observed 
potential versus charge characteristics of the reaction in 
basic solution could be explained on the basis that the over- 
all rate of the reduction process was controlled by the 
rates of two irreversible stages of similar kinetic charac- 
teristics. Microfilm $2.00; Xerox $7.00. 148 pages. 


CRYSTAL FIELD EFFECT ON VIBRATIONAL 
BANDS OF TETRAHEDRAL MOLECULES: 
SILANE vs BAND, 


(L. C. Card No. Mic 59-1956) 


Anthony Robert Katorski, Ph.D. 
Cornell University, 1959 


The orientational motions of highly symmetrical tetra- 
hedral molecules in the solid state are treated according 
to a model which represents the influence of the lattice by 
a hindering potential field of lattice symmetry. The poten- 
tial function is formed from suitable linear combinations 
of the spherical top eigenfunctions belonging to the totally 





symmetric representation of the tetrahedral symmetry 
group. A variation method is used to obtain energy levels 
in terms of barrier heights. 

The infrared spectrum of the silane v; band was inves- 
tigated at liquid nitrogen temperature using a cold cell of 
special construction, Lack of agreement between the ob- 
served and predicted spectra does not substantiate the 
modél as applied to solid silane. 

Microfilm $2.00; Xerox $3.80. 70 pages. 


THE EVALUATION OF POLAROGRAPHIC 
DIFFUSION COEFFICIENTS 


(L. C. Card No. Mic 59-2151) 


Daniel Joseph Macero, Ph.D. 
University of Michigan, 1959 


The principal objective of this study was to investigate 
the use of a modified Cottrell linear diffusion technique for 
the determination of diffusion coefficients under the condi- 
tions encountered in polarography. The modification in- 
volves using the technique as a secondary method requiring 
repeated calibration with a standard substance as opposed 
to the previous practice of treating the method as a pri- 
mary determination based on absolute measurements of 
the electrode area. After securing a number of experi- 
mental diffusion coefficient values, a value for the constant 
in the modified Ilkovic equation for the average current 
observed with the dropping mercury electrode was empiri- 
cally evaluated. 

Cadmium ion was chosen as a suitable, tentative, stand- 
ard for the calibrating ion. Values obtained with this sub- 
stance can then readily be recalculated to conform with 
any later revisions in the value of its diffusion coefficient. 
An independent determination of the diffusion coefficient 
of this ion was also carried out and from a consideration 
of the value obtained along with others determined inde- 
pendently by different investigators the value of 0.70, x 107° 
cm7/sec was selected as the best available value for the 
diffusion coefficient of cadmium ion in 0.1 M KCl at 25°C. 

The equation for linear diffusion to a plane electrode is 


iyt?//C = K = (AF/r'/) ncp’?2 


where ig is the corrected diffusion current, t, the time, C 
the concentration of electroactive substance, n the number 
of electrons involved in the electrode reaction, and A the 
area of the electrode. K is called the Cottrell linear dif- 
fusion current constant and is constant for a given ion, 
electrode, background solution and temperature. The val- 
ues of K are determined from current-time data obtained 
from Cottrell linear diffusion experiments. 

The individual ionic diffusion coefficients were calcu- 
lated from the corresponding values of K using the relation, 


Dion = (86 4/Nion)* (Kion/Kcq)* Dea . 


Values of D (in cm7/sec x 10° at 25°C) obtained for the ions 
studied are: 0.86 for Pbtt, 0.63 for Cut*, 1.58 for TI", 
0.69 for Fe(CN)s“, 0.84 for Fe(CN)e °, all in 0.1 M KCI; 
1.38 for Ag* in 0.1 M KNO;; 0.71 for Bit** in 0.5 M HCl 
and 0.78 for Hgt* in 0.1 M HNO;. The estimated precision 
of the values is about 1%. _ 

The apparent electrode area as defined by the diameter 
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of the linear diffusion column is 13% less than the calcu- 
lated area of the electrode. Similarly diffusion coefficients 
calculated with the use of the value of the apparent elec- 
trode area exceed those determined by calibration with 
cadmium ion by 28%. These observed differences between 
“absolute” and “calibration” diffusion coefficient measure- 
ments would seem to account for much of the poor agree- 
ment observed between existing diffusion coefficient values 
- Obtained by an “absolute” Cottrell technique requiring the 
value of the electrode area. 

A value for the constant in the modified likovic equation 
was empirically calculated with the use of the experimental 
diffusion coefficients and typical polarographic data ob- 
tained with the dropping mercury electrode for each of the 
systems studied above. The average value of 31.3 ¢ 1.6 
was obtained. Similar calculations using available litera- 

_ ture data and comparison with theoretical derivations 
agree favorably with this value and consequently it is felt 
that at the present time the best modification of the Ikovic 
equation for the average diffusion current is: 


i, = 607 nCD/?m**¢/* (1 + 31.3 D'/?t'/°m-/%) | 
Microfilm $2.00; Xerox $5.20. 102 pages. 


A STUDY OF THE TRANSFERENCE 
METHOD FOR THE DETERMINATION OF 
COUNTERION ASSOCIATION WITH 
POLYELECTROLYTES AND ITS APPLICATION 
TO POLY-4-VINYL-N,n-BUTYLPYRIDINIUM 
BROMIDE IN HBr SOLUTIONS 


(L. C, Card No, Mic 59-1588) 
Wayne Holderness Martin, Ph.D. 
The Ohio State University, 1958 


The transference method of Wall has been used to study 
counterion association with the polyelectrolyte poly-4- 
vinyl-N,n-butylpyridinium bromide (PVPBr) in HBr solu- 


tions. The results depend upon the method used for obtain- 


ing the equivalent conductivities of the by-ions and the 
counterions, both of which Wall obtained from data on sim- 
ple electrolyte solutions. 

The present investigation shows that the conductivities 
of the two simple ions are decreased by the presence of 
the polyion, and thus Wall’s method gives values of a (the 
degree of dissociation) which are too high. It is shown 
that the conductivity of the by-ions can be determined in 
the polyelectrolyte solution, but that of the counterions 
cannot. Three other methods of calculating a are devel- 
oped, which involve the measurement of the by-ion con- 
ductivity and an assumption which leads to an approximate 
value of the counterion conductivity. Two of these methods 
give values of a which are too high, while the third in- 
volves the use of a variable parameter which cannot be 
evaluated. 

All four methods give approximately the same values of 
a as the concentration of added electrolyte approaches 
zero. Differences occur at higher concentrations of added 
electrolyte, but these tend to disappear as the mobilities of 
the polyion and the counterion approach equality. 

For PVPBr in the absence of HBr, it was found that a 
decreases from a value of 0.57 at zero polymer concentra- 





tion to an almost constant value of 0.25 when the polymer 
concentration exceeds 0.5 per cent. This is in good agree- 
ment with results obtained in this laboratory by Ritchey, 
who used Ag-AgBr electrodes to measure the bromide ion 
activity in the polyelectrolyte solution. 

In the presence of HBr it was found that 70-80 per cent 
of the bromide ions were associated with the polyion. The 
degree of dissociation decreases with increasing HBr con- 
centration, but it cannot be determined accurately, because 
the four methods give quite different results at higher 
HBr concentrations. This was to be expected, since the 
mobilities of hydrogen ion and the polyion differ by a factor 
of ten. 

Some of Wall’s data for sodium polyacrylate in the 
presence of NaCl were used to compare the four methods 
for a system in which the mobilities of the polyion and the 
by-ion were approximately the same. For this system 
there was very little difference between the values of a 
obtained by the four different methods. 

Microfilm $2.00; Xerox $5.00. 97 pages. 


PHOTOREDUCTION OF ACRIDINE DYES 
(L. C. Card No, Mic 59-1774) 


Frank Millich, Ph.D. 
Polytechnic Institute of Brooklyn, 1959 

Adviser: Gerald Oster 

Although the chemistry and the luminescence phenomena 
of the acridine dyes are of considerable interest and have 
been rather widely investigated recently, the photoreduc- 
tive properties of this class of dyes have not been studied. 
Photoreduction is defined as a light-induced reaction be- 
tween a light-absorbing reactant and a donor of hydrogen 
atoms or electrons. In the present investigation of the 
photoreduction of acridines in solution, and particularly of 
proflavin, several unusual features were found, 

A comparison of nineteen acridines in regard to their 
ability to undergo photoreduction has revealed a specific 


molecular structural requirement and a strong dependence 


upon hydrogen ion concentration. Of the acridines, those 
which most rapidly undergo photoreduction have amino 
substituents in both the 3- and 6-position of the molecule. 
Incidentally, both the substituent and the pH dependence 
effects may be related to the ability of this sub-class of 
acridines for in vivo staining of nuclear-situated nucleo- 
protein. Optimum conditions of reaction and other proper- 
ties of the character of the photoreduction are also de- 
scribed. A correlation also exists between molecular 
structure and the ability of this sub-class of acridines for 
showing strong, persistent phosphorescence in rigid media. 

Supporting the growing hypothesis that a long-lived in- 
termediate is essential to the photoreduction of most dyes, 
proflavin also was shown to react by way of a long-lived 
species. 

A detailed study of the kinetics of photoreduction of 
proflavin under optimum conditions showed an unusual ef- 
fect; namely, that a self-induced transition of the dye from 
the singlet excited state to the photochemically reactive 
long-lived state takes place. This transition occurs with a 
velocity of an order much greater than that expected from 
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diffusional encounters, and operates over extremely long 
distances of separation. The effect is independent of tem- 
perature and viscosity of the medium, and is related to the 
phenomenon of energy transfer. Concomitant with this ef- 
fect is firstly, the observed self-quenching of fluorescence 
at micromolar concentration, and secondly, a positive de- 
pendence upon dye concentration of the quantum yield of 
photoreduction, again beginning at the same low concentra- 
tion of dye. : 

The bimolecular transition to the long-lived state which 
proflavin undergoes contrasts sharply with that found with 
thiazine and with fluorescein dyes which undergo a uni- 
molecular transition from the singlet to the triplet excited 
state. Proflavin is again different in that it does not un- 
dergo at all the unimolecular process. Eosin Y and the 
triphenylmethane dyes when bound to polymeric substrates 
present properties which resemble those of proflavin. 

A kinetic scheme is presented which is consistent with 
the data, and which quantitatively proved to be self-consist 
ent and provided cross-checking of parameters evaluated 
from fluorescence and photoreduction determinations. It 
is also shown that because of a dependence of fluorescence 
quenching of proflavin upon its own concentration, quench- 
ing constants as given in the literature have exact mean- 
ing only when qualified by the value of the concentration of 
the dye. 

It is recognized that the feature of increasing quantum 
yield at high concentration of dye, and, again, at high con- 
centration of reducing agent; the feature of an inordinate 
reduction potential; and the feature of reversibility in the 
dark makes proflavin (and possibly other 3,6-diamino- 
acridines) amenable to practical application as solar energy 
converters, Microfilm $2.00; Xerox $4.60. 86 pages. 


CROSSLINKING AND GRAFTING OF 
POLYETHYLENE WITH ULTRAVIOLET LIGHT 


(L. C. Card No. Mic 59-1775) 


Harold Moroson, Ph.D. 
Polytechnic Institute of Brooklyn, 1959 


Adviser: Gerald Oster 


Charlesby’s discovery that crosslinking of polyethylene 
can be effected by ionizing radiation stimulated the whole 
field of radiation physics, It is generally agreed that the 
mechanism of crosslinking involves hydrogen abstraction 
from the polymer chain, leaving free radicals on the side 
chain. In the presence of vinyl monomer the radical sites 
serve as initiators of polymerization to give graft copoly- 
mers. Alternately, the radical can react with oxygen to 
give a polymeric peroxide capable of initiating polymeri- 

zation of a vinyl monomer, when decomposed by heat. 
| It has been found that irradiation by far ultraviolet 
light was also capable of hydrogen abstraction from the 
polymer chain, similarly effecting crosslinking and graft- 
ing of vinyl monomers, This hydrogen abstraction reac- 
tion is enormously enhanced if certain photosensitizers 
are present in the polyethylene. It is the purpose of this 
work to study various aromatic carbonyl compounds as 
sensitizers for crosslinking, in order to elucidate the 
mechanism of the photochemical reaction. Benzophenone 





serves as an example of such a sensitizer; in general, 
aromatic or mixed ketones are good sensitizers while ali- 
phatic ketones are poor. Ring substitution on benzophenone 
by alkyl groups reduces the quantum yield of crosslinking, 
while ring substitution by a nitro group eliminates the sen- 
sitization effect completely. Phenyl benzyl ketone, and 
dibenzyl ketone are weak sensitizers for crosslinking. 
Photolysis of the sensitizer is paralleled by the crosslink- 
ing reaction. Benzoin and benzoyl peroxide photolyze in 
polyethylene but do not cause crosslinking. : 

It was found that both cis- and trans-stilbene were also 
effective as crosslinking sensitizers when longer irradia- 
tion times were employed. Both forms are initially con- 
verted to a new compound with an absorption maximum at 
250 my which on further irradiation is destroyed. Cross- 
linking parallels the photolysis of this unknown compound. 

Several different types of polyethylene were cross- 
linked by the ultraviolet technique, with similar results 
with respect to gel fraction, but different results with re- 
spect to zero strength time and tensile strength. The 
change in physical properties of irradiated polyethylene 
was studied and compared with those reported for ionizing 
radiation. 

Other solid high polymers sensitized with benzophenone 
have been crosslinked with ultraviolet light, e.g., poly- 
propylene, polyisobutylene and polychlorotrifluoroethylene, 
although these reactions have not been thoroughly studied. 

The following monomers have been grafted to polyethyl- 
ene by irradiating the film containing a photosensitizer 
with far ultraviolet light: acrylonitrile, acrylamide, sty- 
rene, and vinyl acetate. The extent of grafting compares 
favorably with that obtained by irradiating polyethylene 
with ionizing radiation. 

A completely quantitative interpretation of the results 
is impossible at this time, but certain suggestions are 
made concerning the mechanism of crosslinking and graft- 
ing. It is believed that a diradical mechanism as well as 
a free radical cleavage of the sensitizer is involved, Prod- 
uct analysis of irradiated benzophenone sensitized poly- 
ethylene indicates benzoic acid, benzhydrol and benzpinacol 
are present. Evidence for phenyl and benzoyl groups at- 
tached to the polymer chain is also presented. A compar- 
ison is made with the results and proposed mechanisms 
for ionizing radiation. 

Microfilm $2.00; Xerox $6.80. 142 pages. 





A RAMAN SPECTROSCOPIC STUDY OF 
SOME LEWIS ACID-BASE SYSTEMS 


(L. C. Card No. Mic 59-2158) 


John Raymond Moyer, Ph.D. 
University of Michigan, 1959 


In earlier work in this laboratory, a Raman spectro- 
scopic investigation of the interaction of HCl and dimethyl 
ether (DME) was carried-out. This system represents the 
interaction of a very simple Lewis acid, HCl, with a rela- 
tively strong Lewis base. In the present work a more 
complex Lewis acid was sought which in mixtures with 
DME might give rise to a similar series of complexes 
which could be characterized, thereby providing addi- 
tional information on the stoichiometry of the DME-HCl1 
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complexes as well as being valuable as another example of 
acid-base interaction. 

Because systems of the boron halides and DME offered 
reasonable promise of giving rise to such a series of com- 
plexes, Raman spectra were obtained of mixtures in which 
the acid/base concentrations varied from 5/1 to 1/3 at 
temperatures just above their freezing points. All of these 
spectra showed the spectrum of a 1:1 addition complex plus 
new bands which in the DME-BCl; system are attributed to 
decomposition of the 1:1 complex rather than to formation 
of a higher order complex. In the DME-BF; system, how- 
ever, the spectra indicate a second complex which is found 
only in acid-rich solutions. In both systems addition of 
- excess acid or base to solutions of the 1:1 complex caused 
a shifting of several frequencies which is attributed toa - 
solvent effect. 

Detailed assignments of the vibrational frequencies of 
the 1:1 complexes are presented. Those frequencies asso- 
ciated with the methyl group of dimethyl ether are not no- 
ticeably affected by complexation but the skeletal frequen- 
cies appear at lower values in the complexes. In this 
respect BF; has a greater effect than BCl;. Bands derived 
from the parent acids are shifted in a manner similar to 
that observed in the formation of BF, from BF;. The ap- 
pearance of the B-O stretching frequency at 664 cm.” in 
both DME:BF; and DME:BCl; is interpreted as indicating 
greater acid strength for BCls. 

Spectra of mixtures of strong Lewis acids and weaker 
bases and of a weaker acid, SOz, and DME are also dis- 
cussed, In only one system, methyl bromide - aluminum 
bromide, was a complex species, MeBr:AlBrs; observed in 
the liquid phase. The vibrational frequencies of this spe- 
cies, considered by some to be an unstable intermediate in 
Friedel-Crafts catalysis, are assigned to various motions 
of the complex. Microfilm $2.00; Xerox $4.60. 88 pages. 


ANALYSIS OF SOME ROTATIONAL 
TRANSITIONS IN THE MICROWAVE 
SPECTRUM OF METHYLDIF LUOROARSINE 


(L. C, Card No, Mic 59-1400) 


Leonard James Nugent, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor C. Daniel Cornwell 


The microwave spectrum of methyldifluoroarsine has 
been observed with a stark modulated microwave spectro- 
graph in the frequency range 10.5 to 20.4 KMc. About 2000 
lines were found many of which are identified as *Qo,-, 
and “Q2,-, ground state transitions split by internal rota- 
tion. Measurements were made of the series Ki, — K+, -l 
with K+; = 0, 6, 7. 

The following effective rotational parameters were cal- 
culated from the A-type internal rotation lines and the the- 
ory for the rigid rotor with centrifugal distortion: 

Ase - C - 10Re + 0.10Rs| = 1526.1 Mc, bo = -1.09 x 10°”, 
[Djx = 0.06Rs - 0.018)].= 5.6 x 107° Mc, [Dx + 0.05Rs] = 
2.4x10°* Mc, 0> 6,> -0.09 x 10°* Mc, and Re = 1.2 x 
10~* Mc. Because of internal rotation these are effective 
values. The A and C axes were found to be in the plane of 
symmetry. — 





Effective quadrupole coupling parameters (eQq, Jerr 


= -220 t 2Mc and err " [qi * daa)/Acc JEFF = 1.20 = 
0.03 were calculated from the spectrum. 


Microfilm $2.00; Xerox $4.40. 81 pages. 


THE INTERACTION OF KRYPTON WITH METALS. 
AN EXPERIMENTAL APPRAISAL OF 
SEVERAL INTERACTION THEORIES. 


(L. C. Card No. Mic 59-1231) 
Robert Amedeo Pierotti, Ph.D. 
University of Washington, 1958 


Supervisor: Professor G. D. Halsey, Jr. 


Adsorption data for the interaction of krypton with 
evaporated films of iron, copper, sodium and tungsten at 
75°K have been determined, Krypton isotherms on sodium 


- films treated with oxygen and water vapor, as well as 


krypton isotherms on iron films covered with one-half 
layer and one layer of pre-adsorbed xenon are reported. 
Data illustrating the desorption hysteresis of krypton on 
the bare iron surface and on the xenon covered iron sur- 
face are included. 

Using the Halsey-Hill isotherm equation, the energies 
of interaction are determined and compared with those 
predicted by several dispersion force theories. It is found 
that the Kirkwood-Muller equation is the most suitable of 
the theories considered and that it yields semi-quantitative 
agreement with experiment for both metallic and non- 
metallic adsorbents. 

By using the Kirkwood-Muller interaction energies in 
the Halsey-Hill isotherm, it is possible to qualitatively 
predict the general form of isotherms of the rare gases on 
homogeneous surfaces. 

; Microfilm $2.00; Xerox $5.40. 109 pages. 


KINETICS AND CARBON-13 ISOTOPE EFFECT 
IN THE THERMAL DECOMPOSITION 
OF DIMETHYLMERCURY 


(L. C. Card No. Mic 59-2174) 


Morley Egerton Russell, Ph.D. 
University of Michigan, 1959 


The kinetics and C’* isotope effect in the pyrolysis of 
dimethylmercury have been studied in the presence and 
absence of cyclopentane inhibitor over the temperature 
range 290-375°C for the inhibited and 265-350°C for the 
unhibited reactions. The decomposition in the presence of 
excess cyclopentane followed first order kinetics. Meth- 
ane was the major hydrocarbon product, accounting for 
>95% of the carbon in the products. The rate constants 
were dependent upon the ratio of cyclopentane to dimethyl- 
mercury and upon the total pressure. The rate constant 
for dimethylmercury loss is: | 


kp = 1.1 x 10°° exp(-55,900/RT) sec”. 


The following is the rate constant derived from combined 
data on rates of dimethylmercury loss and of methane 
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formation, extrapolated to the fully inhibited, high pressure 
limit: 


k, = 5.0 x 10*° exp(-57,900/RT) sec’. 


The data for the uninhibited decomposition agreed well with 
the literature. Comparison of the inhibited and uninhibited 
reaction indicated the existence of short chains in the un- 
inhibited decomposition. A mechanism was suggested for 
the uninhibited reaction which predicts qualitatively the 
transition from chain to non-chain behavior with increas- 
ing temperature. 
The mechanism proposed for the inhibited decomposi- 
tion is: 
CH; + HgCHs’ (1) 
CH;° + Hg (2) 
CH, + CH; HgCHo’ (3) 
“™ 
CH, + Cs Ho’ ) (4) 
CH;° + Hg(CHs)2 C2He + HgCHs’° (5) 
2 CHs" C2He (6) 
CH;HgCH2 -—~- CH2*+ HgCHs’ (7) 
4 
CH. + CsHio — CsHi2 | (8) 
/N | 
CsHo° —- Prods. (9) 


Hg(CHs)2 
_- HgCHs 
CH;° + Hg(CH3)2 
oN 
CH3° + CsHio 


The rate expressions derived from the mechanism are: 


i a” =k, (D) [1 + 2Q(ks + Ks) /Ka]; aha) = 2k, (D) (1 + 


Qk;/k,), where D represents dimethylmercury and Q is the 
ratio of dimethylmercury to cyclopentane. The inhibition 
data yields ks/k, = 0.7 at 300°C, with a very small temper- 
ature coefficient. The inert gas pressure effect is evidence 
for the unimolecular nature of step (1). The activation en- 
ergy of (2) was deduced to be zero, based on the value of 
E, in conjunction with known thermochemical data. 

The C’* kinetic isotope effect (i.e., the ratio of rate 
constants for the decomposition of Hg(C**Hs)2 vs. C*“H; - 
HgC'*H;) for the inhibited reaction was found to depend on 
Q and the total pressure. The dependence upon the degree 
of inhibition agreed quantitatively with the predictions of 
the mechanism. The fully inhibited, high pressure limit 
for the isotope effect, a, was found to be 1.034, and essen- 
tially independent of temperature, compared to a value of 
1.011 for the uninhibited (chain) decomposition. A theoreti- 
cal estimate based on an oversimplified model involving 
the rupture of an isolated Hg-C bond gave a = 1.023. A 
more realistic calculation based upon simultaneous rupture 
of both Hg-C bonds is strongly suggested. | 
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A STUDY OF CHEMICAL REACTIONS 
CAUSED BY HIGH ENERGY BROMINE 
AND TRITIUM ATOMS 


(L. C. Card No. Mic 59-1409) 


Myran Charles Sauer, Jr., Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor John E. Willard 


The purpose of these investigations was to clarify and 
extend existing information on the mechanisms by which 
bromine and tritium atoms produced by nuclear reactions 
in various media reach stable chemical combination. 

The influences of the following factors on the chemical 
fate of bromine atoms produced in alkyl bromides were 
studied: (1) gamma radiation, (2) oxygen and bromine 
concentration, (3) structure of the bromide, (4) bromine 
isotope observed, (5) a change physical structure of solid 
CCl;Br at about -35° C. 

It was determined, in the case of liquid ethyl and n- 
propyl bromide, that 10*r. of gamma radiation is sufficient 
to cause a significant increase in the organic yield of the 
Br™(n,y)Br*” process in degassed samples. The presence 
of 10°* to 10°° mole fraction of Brz or Oz is sufficient to 
eliminate this gamma-induced increase. Analysis of the 
individual organic products by gas chromatography showed 
that the above increase was mainly in the yield of the “par- 
ent” bromide, except when the radiation dose is greater 
than about 5 x 10‘ r., where yields of dibromides apparently 
increase. The above observations are consistent with a 
mechanism in which the reaction of bromine atoms with 


radiation-produced olefins is responsible for the increase 


in organic yield. Product spectra were obtained from 
samples which received only 160 r. gamma dose, and on 
the basis of these results further suggestions are made as 
to the mechanisms by which bromine atoms reach stable 
chemical combination. 

The organic yields of all of the monobromoalkanes from 
ethyl through n-amyl were determined for liquid phase 
samples. The organic yields of primary bromides appear 
to be higher than those of the secondary bromides (as in 
the case of iodides), but the distinction is not sharp. 

Experiments using an alumina column technique to 
separate inorganic from organic activity in a search for 
an “isotope” effect on the organic yields of the Br™(n,y)- 
Br*’™ and Br*"(n,Y)Br®* processes in isopropyl bromide 
failed to confirm the reports of such an effect observed in 
another laboratory. 

_ Approximately half of the tritium atoms produced by 
the He*(n,p)H® reaction in a methane atmosphere undergo 
hot displacement and hot abstraction reactions with meth- 


‘ane to yield approximately equal amounts of CH; H®* and 


HH*®. (The results are analogous for ethane and propane.) 
Tritiated products containing more carbons than the par- 
ent are formed in significant amounts by radiation induced 
processes which are subject to inhibition by added iodine 
scavenger. . 

In the photolysis of H°I with 2537 A light in methane, 
one to two percent of the tritium atoms abstract hydrogen 
from methane before becoming thermalized. Hot displace - 
ment to yield CH;H*® occurs much less frequently than hot 
abstraction. In the case of the He*(n,p)H*® experiments, 
the much higher kinetic energy of the tritium atom re- 
sults in a considerably greater probability of both the 
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hot displacement and the hot abstraction, as well as caus- 
ing a change in the relative probabilities of these two hot 
reactions. Microfilm $3.50; Xerox $12.00. 272 pages. 


THE BEHAVIOR OF METAL CHELATE 
COMPLEXES AT MERCURY AND 
AMALGAM ELECTRODES 


(L. C. Card No. Mic 59-1579) 


Orion Edwin Schupp, II, Ph.D. 
The Ohio State University, 1958 


The complexes formed between mercury (II) and ethyl- 
enediaminetetraacetate ion were studied at the dropping 
and quiet pool electrodes. Reversible composite anodic- 
cathodic polarograms were obtained in solutions containing 
a relatively large excess of ligand. It was found that the 
complexes contain one mercury (II) and one ethylenedia- 
minetetraacetate ion. The potential of the quiet mercury 
pool was used to interpret the equilibrium and to evaluate 
the equilibrium constants. The predominant species in the 
4 to 8 pH range is HgY~ with log Fin = 21.6470.02 at 
25° and uw = 0.1 with KNO;. In - more acidic solutions 
HgHY* also occurs with log ‘ 3(HY) = 14.62 70.10. In 
more Sag solutions the second specie is Hg(OH)Y” with 
log ne 3(OH)Y" = = 26.6010.15. The complexity constants, £, 
are given in terms of the complex and completely disso- 
ciated species. 

The properties of dropping copper amalgam electrodes 
were also investigated. The anodic diffusion current was 
found to be proportional to the concentration of copper in 
the amalgam up to its solubility, which was found to be 
0.00270 per cent copper by weight. The anodic diffusion 
current coefficient of 1.13 cm 2/sec was calculated on the 
basis of Strehlow and Stackelberg’s equation. Reversible 
composite anodic-cathodic polarograms were obtained in 
solutions containing copper (II) ion and a relatively large 
excess of ethylenediamine above a pH of 7. Below this pH, 
the waves were irreversible in appearance. This was ex- 
plained in terms of ligand concentration changes at the 
electrode surface rather than irreversible electrode be- 
havior. The effect reaches a maximum at the pH inflection 


points in the acidimetric titration of the ligand. The sta- 
bility constants for the mono- and di- complexes with 


ethylenediamine, (en), are log el = 10.7510.10 and log 


B = 19.98 50.05 at 25° in 1M KNOs. 
Cuenz2 


Solutions containing copper (II) and ethylenediaminetet - 
raacetate ions give composite polarographic waves which are 
irreversible in appearance except inthe presence of at least 
a one hundred fold excess of the anion. The shapes of these 
waves were explained interms of ligand concentration 
changes at the drop surface. The predominant species in the 
4to12 pHrangeisCuY’ with log Ber y = =19.12+0.05at 25 
and p= 1.00 with Me,gN’ NOs. in. the more acidic solutions, 


CuHY’ also occurs with log i (HY) = 12.0070.05. In 


more | basic solutions, the second species is Cu(OH)Y* with 





In order to determine ethylenediaminetetraacetatocu- 
prate (II) stability constants at yp = 1.00, the ethylenedi- 
aminetetraacetate acidity constants were evaluated in the 
presence and absence of potassium ion. The following 
stepwise dissociation pk’s were calculated for the acid; 
pk, = 2.17+0.10, pk2 = 2.757 0.10, pk; = 6.1670.02 and 
pk, = 10.240. 02. The complexity constant for the potas- 


sium complex is log bos = 0,690.06. The fourth acidity 


constant evaluated at uw = 0.10 is pk, = 10.39 40.02. The 
—n constant for the potassium complex at pw = 0.10 


= 0.5570.06 a the complexity constant for the 
= 1.82 70.02. 


Solutions containing kr ll (II) and pyrophosphate ion 
in acidic solutions yield continuous anodic-cathodic polar - 
ographic waves with the dropping copper amalgam elec- 
trode. In neutral and basic medium, the rising cathodic 
portion of the waves terminates abruptly before the diffu- 
sion current is attained. The stability constants of six | 
complex species of copper (II) ion with pyrophosphate 
were calculated simultaneously by determinants from the 
spontaneous potential data obtained with the dropping amal- 
gam electrode. At 25° and pu = 1.00 with Me, N°NOs, the 
species and their complexity constants are CuPy” , log 
ee = 9.52; CuPy$", log Doce. = 13.86; CuHPy'~, log 

Cu 
B CuHPy = 5.81; Cu(HPy)2" 
(HPy)Py” , 
Cu 


Pout Py . 


is log Be 


sodium aaa is log By 


Cu 
, log Bo (Py). * 8.20; Cu- 
= 11.54; and CuH2 Py’, log 
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VIBRATIONAL AND HIGH RESOLUTION 
ELECTRONIC SPECTRAL STUDIES 
OF s-TETRAZINE 


(L. C. Card No. Mic 59-1239) 


Glenn Howard Spencer, Ph.D. 
University of Washington, 1958 
Supervisor: Paul C. Cross 
The research herein described represents a prelimi- 
nary attempt to interpret theoretically our spectroscopic 
exploration of the vast and complex systems of vibronic 
bands that comprise the N—~1* absorption spectrum of 
s-tetrazine vapor. Using the third diffraction order of a 
21 foot grating spectrograph and vapor path lengths from 
0.05 to 48 meters, we have photoelectrically recorded this 
vibronic spectrum under high resolution, at temperatures 
between -70 and 70°C. The absorption occurs between 
4500 and 6100 A; in this region our spectrum consists of 
over 500 sharp vibronic bands, and, although no discrete 
rotational lines were resolved, the band maxima were de- 
fined well enough to permit the approximate band center 
frequencies to be measured to the nearest wavenumber. 
The beautiful red color that visually characterizes a room 
temperature assembly of s-tetrazine molecules is the col- 
lective, chromatic consequence of these —~7" transitions. 
The outstanding feature of the spectrum is a set of ten 
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vibronic band sequences. Each of these sequences is gen- 
rated by the excitation of the same totally symmetric vi- 
bration (mode 6a). In the ground state this frequency is 
737 and 720 cm.” for s-tetrazine-dy and s-tetrazine-dz2, 
respectively. In the excited electronic state, these frequen- 
cies drop to about 700 and 693 cm.™, respectively. The 
most intense sequence of bands may be representative of 
the symmetry allowed N—n"* transition “Ag—~ *Bjy, its 
O —O band occurring at 18,134 +1 cm.~* Our attempts 
to analyse vibronically the spectrum indicate that forbidden 
transitions of relatively strong intensity may also be pres- 
ent; these are discussed by means of a plausible molecular 
orbital model for the nitrogen atom lone pair electrons and 
a simple group theoretical presentation of the Herzberg- 
Teller theory. The main feature of our model is that of 
weak exchange coupling between ortho, meta, and para lone 
pair electrons; however, the model is but a crude first ap- 
proximation, and does not take into consideration the high 
degree of configurational interaction that is believed to be 
necessary for the description of the lowest, excited sing- 
let, electronic states of s-tetrazine. The vibronic analysis 
of the spectrum has not been completed, and it may not 
even be possible in terms of such a simplified model. A 
successful analysis will probably involve theoretical inves- 
tigations concerning the break-down of the Born-Oppen- 
heimer approximation for the case of almost degenerate 
electronic states. 

To aid in the vibronic analysis of the spectrum much of 
the research has been devoted to the study of the azine 
molecules, in particular their vibrational and electronic | 
spectra. Because it seems almost necessary to know the 
18 vibrational frequencies of s-tetrazine before the vi- 
bronic analysis of its n—1" spectrum can be successfully 
completed, the infrared spectra of s-tetrazine has been 
taken in vapor, solution and solid, cold film phases. We 
have been able to give assignments for seven of the eight 
infrared active fundamentals, but ten remain unknown. 
However, estimates of these unobserved frequencies, based 
on correlation studies of benzene and the azines, can be 
made. Our solid, cold film infrared spectra of benzene 
and some of the other azines indicate that certain existing 
frequency assignments of the fundamental vibrations of 
these molecules may be incorrect; also, that the solid 
state nature of the films may be such that selection rules 
are only poorly obeyed. Of special interest in this respect 
are the two lines in the cold film spectrum of benzene that 
appear at 706 and 987 cm.~* It may not be unreasonable to 
assign these as the forbidden pair of Bz, (Ag in a perfect 
crystal) vibrations, modes 4 and 5. 

Microfilm $2.70; Xerox $9.40. 206 pages. 


INFRARED INTENSITY STUDIES 
IN MOLECULAR CRYSTALS 


(L. C. Card No. Mic 59-1698) 
Charles Allyn Swenson, Ph.D. 
State University of Iowa, 1959 


Chairman: Assistant Professor Willis B. Person 


The study of infrared intensities in the gas phase has 
in recent years become an important method for obtaining 





experimental data which can be related to the electrical 
properties of molecules, There are, however, many mole- 
cules which can not be conveniently examined in the gas 
phase, With this in mind, benzene was selected for study 
in the solid phase since it is a molecule that is well known 
in the gas phase, 

Experimental techniques were developed whereby a thin 
solid film was prepared and its infrared spectrum ob- 
tained quantitatively. Two techniques were used. The 
first was a spray technique wherein a gaseous sample was 
sublimed onto a cold CsBr window and the spectrum of the 
resulting film obtained. This method was used exclusively 
for obtaining relative intensities of the fundamentals. 
Films were sublimed onto several window materials with- 
out any orientation effects observed with polarized infra- 
red radiation; hence a randomly oriented film was as- 
sumed. Errors due to scattering, nonuniformity, and finite 
slit width were also investigated. The second technique 
involved freezing down a thin liquid film in a conventional 
liquid cell. The spectrum of a band in the liquid and solid 
states of the same film was then obtained and the intensity 
ratio of the liquid to the solid was determined. This ratio 
was measured for the fundamental, Veo; at 1036 cm~*. Abso- 
lute liquidintensities were available as well as the gas inten- 
sities. Therefore the absolute solid intensity of Yoo Was 
obtained from the liquid-to-solid intensity ratio and the 
absolute liquid intensity. From the relative intensities 
and the absolute intensity of Y2o, the absolute intensities of 
all the bands could be obtained. A comparison of the solid 
intensities to the gas intensities was made and ideas ad- 
vanced concerning the large changes observed. 

Perturbations due to the static and correlation fields 
were observed as splittings in the spectrum of the E)u 
fundamental, Y2o. Under prism resolution this band 
showed two absorption components which would be assigned 
to the static field. However the intensity ratio of these 
two components did not fit the predictions of the “oriented 
gas” model and thus further studies were made. This fun- 
damental was then observed under grating resolution 
where it showed a third absorption component. The three 
components were tentatively assigned to absorptions along 
the three crystal axes with the aid of the polarized work of 
Zwerdling and Halford. 

This assignment was verified by a mixed crystal study 
of benzene-dg in benzene. This study showed that the split- 
tings observed were due to the perturbations of the static 
field and the correlation field occurring simultaneously. 
From the results of the mixed crystal study and the polar- 
ized work of Zwerdling and Halford, the positive assign- 
ment was made. Since the general band structure for the 
Ej, fundamentals was observed to be identical under 
prism resolution an assignment analogous to that for V20 
is advanced for all these bands. 

Temperature dependence studies were made on Yoo and 
a possible explanation for the results which is consistent 
with the foregoing assignment is presented. : 

In addition to the relative intensities of benzene, those 
of benzene-dg were measured semi-quantitatively. It was 
not possible to compare these with the gas phase intensi- 
ties for benzene-ds however, as they are not yet available. 

In conclusion, this study shows that the absolute inten- 
sities of solid films, such as benzene, can be measured 
with an accuracy of ten to twenty percent, This is consid- 
erably better than was previously anticipated. However, 
before similar studies on other molecules are undertaken, 
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each source of error must be investigated. The large 
changes in the intensity as a gas is condensed are still not 
fully understood, but a considerable amount of meaning- 
ful data was collected. The work on the measurement of 
absolute solid intensities was supplemented by a study of 
the temperature dependence of the absolute intensities. 
Large effects were observed, which merit further investi- 
gation, as they must be explained before absorption in the 
solid state can be fully understood. 
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VARIOUS CONFIGURATIONS OF RIBONUCLEASE 
_(L. C. Card No. Mic 59-1700) 


Robert Emil Weber, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Charles Tanford 


Imahori, Klemperer and Doty have shown at the 131st — 
A. C. S. Meeting in Miami, April 1957, that ribonuclease 
when dissolved in 2-chloroethanol undergoes a configura- 
tional change which is characterized by a high content of 
helical polypeptide structure. This research deals chiefly 
with the transitions that ribonuclease undergoes when taken 
from an aqueous medium to that of a solution of pure 2- 
chloroethanol. The transitions are studied by means of 
optical rotation and intrinsic viscosity. 

The transition was found to occur in two steps, both of 
which are reversible. (1) Near 10 mole percent 2-chloro- 
ethanol there is a sharp transition accompanied by a large 
increase in intrinsic viscosity and little change in optical 
rotation. The intrinsic viscosity is sensitive to ionic 
strength but not to the specific rotation. This new configu- 
ration has the same helical content as native (aqueous) 
ribonuclease. The non-helical portions have random coil 
properties. From 10 to 20 mole percent 2-chloroethanol 
there is little physical change. (2) Between 20 to 100 mole 
percent 2-chloroethanol there is a gradual change in opti- 
cal rotation to a final value of -27° (Na-D-light) and a de- 
crease in intrinsic viscosity to 6.9cc/gram. The latter 
value is independent of ionic strength, so that ribonuclease 
in pure 2-chloroethanol is a relatively rigid molecule. The 
high helical content suggests that hydrogen bonding is re- 
sponsible for the rigid structure. Ribonuclease in pure 2- 
chloroethanol exists as a monomer and this was verified 
by sedimentation. 

The important aspect of this study shows that water is 
a hydrogen bond breaking solvent. The compact native 
structure of ribonuclease in water must result from the 
specific structure of the solvent rather than the intramolec- 
ular hydrogen bonds of the protein. 

Other mixed solvents such as dioxane-water, acetone- 
water, and ethanol-water all cause ribonuclease to unfold 
as in step 1 of the 2-chloroethanol-water system. Here 
again the specific structure of the solvent determines the 
structure of ribonuclease. 

Studies of thermal unfolding of ribonuclease by viscosity 
and optical rotation in water proved to be reversible reac- 
tions if the protein was not allowed to remain in the un- 
folded form for a long period of time. The net charge on 
the molecule was found to have a profound effect on the 





thermodynamics of unfolding. In this case, hydrophobic 
forces of the solvent were competing against the coulombic 
forces and thermal agitation of the protein. 
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RADIOLYSIS AND PHOTOLYSIS OF GASEOUS 
BROMOTRICHLOROMETHANE; RADIOLYSIS OF 
LIQUID BROMOTRICHLOROMETHANE. 


(L. C. Card No, Mic 59-1186) 


‘Austin Harry Young, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor John E. Willard 


The radiolytic decompositions of gaseous and of liquid 
bromotrichloromethane with Co” gamma rays and the pho- 
tolysis of gaseous bromotrichloromethane with 2537 4 
light have been investigated in order to obtain a better un- 
derstanding of the mechanism of the decomposition by 
radiation. 

Gas phase irradiations of CCl; Br at 108° C. with a total 
radiation dose of 1.5 x 107’ e.v. g.-* gave the following 
products and G-values, determined with the aid of gas 
chromatography: CCl, (7.5), CClzBrz (6.1), CClBrs; (0.82), 
C2Cl, (1.2), Brz2 (1.2). The presence of one mole percent 
bromine during irradiation eliminated C2Cle and Br2 for- 
mation and reduced the yields of the other compounds by 
about 40 percent. All of the yields increased with temper- 
ature with an apparent activation energy of about 3 kcal. 
mole ~. 

At about the same total radiation dose the same prod- 
ucts were observed for the liquid at 20° C. as for the gas 
at 108° C. but with the following smaller G-values: CCl. 
(4.3), CCleBr2 (2.9), CCIBrs (0.12), C2Cl. (0.45), Br2 
(0.98). An additional product C2ClsBr (0.12) was found in 
the liquid and indirect evidence indicated that small 
amounts of C2ClaBrz2 and C2Cl; Brs were also formed. 
The presence of one mole percent bromine during irradia- 
tion of the liquid at 20° C. did not eliminate C2Cl,. and Br2 
formation and did not have as great an effect as in the gas 


_ phase at 108° C. in reducing the yields of the other com- 


pounds. At 20°C. other important features of the radioly- 
sis in the liquid phase were: the product with highest yield 
was CCl, rather than Brz and C2Cle as originally believed 
(cf. R. F. Firestone and J. E. Willard, Abstr. Am. Chem. 
Soc., 127th Meeting, Paper No, 53, Division Physical and 
Inorganic Chemistry, April 1955); CCl, and CClzBrz were 
produced with constant G-values at dosages up to 1.9 x 10*° 
e.v. g. -; GBr2 decreased with increasing bromine con- 
centration up to 0.02 M, above which it remained constant, 
as in the earlier work. : 

The exchange reaction between bromine and gaseous 
CCl; Br under the influence of Co gamma rays was stud- 
ied using radiobromine. At 108° C. the G-values for ex- 
change were of the order of 700 atoms/100 e.v. indicating 
that a chain reaction is initiated by the ionizing radiation. 
The fact that Gexchange varied from experiment to experi- 
ment by as much as a factor of two is difficult to explain, 
since the G-values were unaffected by two mole percent 
oxygen in reaction mixtures containing one mole percent 
bromine. As in the gas phase the G-values for exchange 
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in the liquid at 108° C. were about 700, decreasing to about 
150 at 25° C. 

The apparent activation energies for the exchange re- 
action in the liquid and for the product formation in the gas 
were lower than those which would be expected if thermal 
reaction steps such as 


Br + CCl1;Br — Bro + CCl; 
CCl; + CCl;Br —~ C2Cl, + Br 


were rate controlling and suggested that vibrationally ex- 
cited CCl; radicals and/or low cross section ion-molecule 
reactions plus a contribution from thermal reaction steps 
involving neutral radicals might be responsible for the re- 
sults. | 

For a total illumination dose of ca. 1 x 10°“ e.v. g.* 
the G-values for the products of the photolysis of gaseous 
CCls;Br at 108° C. were: CCl, (0.47), CCl2Brz (0.52), 
CCIBrs3 (0.01), C2Cle (0.89), Bre (0.70). The quantum 
yields for these products were: CCl, (0.023), CCl2Brz2 
(0.026), CC1Brs (0.0005), C2Cle (0.044), Br2 (0.034). The 
results suggest that the step 


cc1,Br 4, ccieBr + Cl 


’ occurs to a measurable extent. The Gp,. remained con- 
stant above one mole percent bromine, suggesting that hot 
radicals born with high kinetic energy may play an import- 
ant role. . 

Mechanism steps which appear capable of explaining the 
radiolysis and photolysis results are suggested and are 
discussed in relation to earlier investigations of the ther- 
mal, photochemical and radiation induced reactions of 
bromotrichloromethane. 
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A STUDY OF THE BICHLORIDE ION IN 
NON-AQUEOUS SOLUTION 


(L. C. Card No. Mic 59-306) 


Nathan L, Zutty, Ph.D. 
Rensselaer Polytechnic Institute, 1958 


Supervisor: Harry F. Herbrandson 


Since the work of Herbrandson, Dickerson, and Wein- 
stein’ which showed the existence of the bichloride ion, 
various techniques have been used in these laboratories to 
study -its formation in non-aqueous solutions: 


R, N+ Cl- + HCl > R,Nt +Cl:*-H——Cl 


The dissociation constant of the bichloride ion in tetra- 
ethylammonium bichloride at 25° has been found by conduct- 
ance measurements to be 6.7 x 10°* mole 1.™* in nitroben- 
zene solution. The bichloride ion has been found to be a 
much better electrolytic conductor than the chloride ion 
under identical conditions. 

The bichloride ion has been characterized in the infra- 
red region by the disappearance of the hydrogen chloride 
fundamental stretching vibration at 2780 cm. * and the ap- 
pearance of a new band at 1180 cm.” for a series of qua- 
ternary ammonium salts in nitromethane solution. 

This band has been attributed to the antisymmetrical 
stretching vibration of the bichloride ion. 

The heats of reaction with hydrogen chloride, to form 
the corresponding bichlorides, have been measured for 
tetraethylammonium, triethyl-n-propylammonium, tri-n- 
propylethylammonium, tetra-n-propylammonium and tetra- 
phenylarsonium chlorides. The heats of formation in nitro- 
benzene at 25° of the quaternary ammonium bichlorides 
ranged from -4.78 to -12.40 kcal. mole, progressing 
from the smallest to the largest cation. 
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NATIONAL INCOME ACCOUNTS OF 
SYRIA, 1955 AND 1956 


(L. C. Card No. Mic 59-1477) 


Mohamad Adel Youssef Al-Akel, Ph.D. 
Columbia University, 1958 


National income accounts have become a necessity in 
many phases of economic analysis and economic policy 
formulation. This is true for both developed and under- 
developed areas. | 

As national income estimates for Syria are lacking, it 
was believed that a study of this field might be of some 
help to students of the Syrian economy. The original aim 
was to cover a wide period of at least ten years. For lack 
of adequate and reliable data, however, the estimates had 
to be confined to two years, 1955 and 1956, and in some 
cases, to 1956 only. » 

The study starts with a general appraisal of the struc- 
ture of the Syrian economy, its main features, assets and 
handicaps, and the role of each sector inthe whole economy. 

Then comes a discussion of the nature of Syrian pro- 
duction and its system of exchange. The discussion points 
out the role of household, business and government in the 
production process. Attention is paid to the flow of goods 
and resources through local and national markets, as well 
as to the importance of price representativeness in reach- 
ing aggregate values. 

Before explaining the process followed in estimating 
the national for the period under study, a discussion of the 
formal system through which the accounts should be pre- 
sented was necessary. The aim was to provide a simple 
but complete system which reveals the essential pattern 
of the Syrian economy. 

The estimates are developed through the use of the in- 
dustrial origin method, as the main approach. Athorough 
discussion of the process followed is indicated and details 
of the calculations are provided in the appendices attached 
at the end of the study. Comparisons of the results with 
other available estimates are given whenever possible. 

_ As a check on the results reached through the industrial 
origin method, estimates of the national income by the “in- 
come” approach and the “expenditures” approach are given 
for 1956 only. The results are presented in the formal 
accounts suggested in an earlier section. 

Later, a comparison is presented between this study 
and all other studies of Syria’s national income, most of 
which relate to different years. 

Finally, the study is concluded with a brief appraisal 
of the Syrian economy, in the light of the national income 
estimates reached. 
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AN ECONOMIC ANALYSIS OF FERTILIZER 
MARKETING AND PRICING WITH PARTICULAR 
REFERENCE TO INDIANA 


(L. C. Card No. Mic 58-1758) 
Calvin Randal Berry, Ph.D. 
Purdue University, 1958 


Major Professor: Vernon W, Ruttan 


This study is in part, an attempt to identify the rela- 
tionship between structural organization and pricing meth- 


ods and behavior at each level of the fertilizer industry. 


A further effort was made to determine the extent to which 
imperfections in the structural organization at the various 
levels in the fertilizer industry were reflected in the struc- 
ture, pricing method and price behavior at subsequent levels 
in the industry. 

Two measures were used to indicate the price behavior 
of fertilizer raw materials. First, the frequency of price 
changes was used as a measure of price rigidity. Secondly, 
the coefficient of variation was used to measure the magni- 
tude of variation in raw material prices. 

Indiana mixed fertilizer manufacturers’ quoted whole- 
sale prices were examined to determine the degree of vari- 
ability. Dealers’ reported wholesale and retail fertilizer 
prices were examined and tested for differences, both 
within each series and among series, and an attempt was 
made to identify and explain the source of price variation. 
Farmers reported retail prices were tested for dissimi- 
larities which were related to differences in consumer 
knowledge and behavior, dealer differences, etc. 

Prior to World War II, the pro‘iuction and distribution 
of each of the principal fertilizer raw materials was highly 
concentrated which facilitated the use of market control 
techniques. Since that time, a general loosening has oc- 
curred in the structural organization of these industries 
with the apparent result that fertilizer raw material price 
behavior has shown greater flexibility. However, certain 
firms ineach of these raw material segments still produces 
a major share of the industry’s output. 

The high concentration of production and distribution 
and the relatively stable product prices observed in the 
raw material segments of the fertilizer industry are not 
characteristic of either production patterns or price be- 
havior at the wholesale and retail levels. Manufacturers 
of mixed fertilizers and fertilizer materials quote similar 
prices which are adjusted at the dealer level by varied 
discount policies. This results in variations in wholesale 
prices to dealers. 

Greater variation was found in retail prices than in 
wholesale prices. Thus, a portion of the variation in retail 
fertilizer prices must be attributed to differences which 
arise at the retail level. The price differentials which 
exist at the retail level appear to be at least partially due 
to: (1) differences in the number of farmer-dealers and 
cooperative dealers; (2) differences in the extent to which 
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farmers shopped for their fertilizer; and, (3) differences 
in the level of farmers technical fertilizer knowledge. 
Microfilm $5.70; Xerox $19.80. 445 pages. 


THE ARTIFICIAL RUBBER INDUSTRY 
IN THE UNITED STATES 


(L. C. Card No. Mic 59-1165) 


Stanley Eugene Boyle, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Martin G. Glaeser 


In 1941, United States artificial rubber production was. 
only slightly over 8,000 tons; but by 1957 it was in excess 
of one million tons and accounted for almost 65 percent of 
all new rubber consumed in the country. The development 
of this industry is a direct result of the activities of the 
Federal government which assumed control of the industry 
in 1942 and which sold it in 1955. 

The basic question this study attempts to answer is 
whether the disposal program adopted by the Congress 
resulted in the establishment of an industry in which as 
great a degree of competition as possible was promoted. 
To provide as complete an analysis as possible of this 
question, attention is focused on such related points as 
technological conditions of production, and the background 
and size of the firms. Also examined were the economic 
conditions of the industry, i.e. the market structure of the 
industry, and the degree of concentration 2nd integration 
which exist in the industry, possible barriers to entry, and 
potential antitrust problems which may be encountered by 
the Antitrust Division. : 

To analyze this basic question, the author conducted an 
extensive search of government records regarding past 
operation, Hearings held prior to and at the time of the 
sales, as well as many other sources containing data re- 
lating to the size and economic history of the companies. 
In addition to the above sources, extensive correspondence 
was conducted with industry members to obtain their opin- 
ions on such matters as financial requirements, private 
additions to plant facilities, possible economies of scale, 
and problem of entry into the industry. 

The study yielded the following major results. First, 
the rapid development of the industry during World War II 
represents a major accomplishment of the Federal Gov- 
ernment. Second, considerable difficulty was encountered 
in developing a disposal plan which was both acceptable to 
the Congress and to private industry. Third, the sales of 
the industry facilities were made to subsidiaries of major 
petroleum and rubber fabricating firms (who had operated 
the plants under the direction of the government prior to 
their sale), and were conspicuous by their lack of competi- 
tion exhibited. Fourth, the sales resulted in the establish- 
ment of a private industry which contains a high degree of 
concentration and integration. It is also one in which the 
incidence of joint subsidiaries is high. Fifth, it is apparent 
that the firms which currently manufacture artificial rub- 
ber have had a long history of proven antitrust violations 
for collusive attempt to restrain trade, set prices, and 
divide markets. Sixth, that the sales approved by the Con- 
gress were opposed by a minority who contended that the 





sales would lead to reductions in competition, rubber sup- 
ply problems for small businesses, and further violations 
of the antitrust laws by the companies involved. 

These and other results lead to the following general 
conclusions. There seems to have been no economic neces- 
sity for the industry to contain the high degree of concen- 
tration and integration which now prevails. This resulted 
from a multiplex of actions, among them general apathy 
on the part of Congress, confusion as to the relative roles 
of the Disposal Commission and the Department of Justice, 
confusion regarding the relative weights to be given to the 
“full value” and “competitive industry” goals, and the de- 
cision to sell the industry as a whole rather than on aplant 
by plant basis. Finally, one must conclude that the promo- 
tion of widespread interfirms combinations of the type ap- 
proved by Congress will lead to further and more complex 
problems of antitrust prosecution in the future. 

Microfilm $5.85; Xerox $20.40. 459 pages. 


MEDIUM-RUN FORECASTS OF EMPLOYMENT 
AND PRODUCTION IN THE ITALIAN ECONOMY 


(L. C. Card No. Mic 59-2101) 


Gian Carlo Carlucci, Ph.D. 
University of Michigan, 1959 


Permanent unemployment and regional imbalance be- 
tween the developed Northern regions and the underdevel- 
oped Mezzogiorno are the two major problems of the Italian 
economy. 

Permanent unemployment seems to have characterized 
the Italian economy particularly since the end, of the First 
World War. After the Second World War even a rapid in- 
crease in national output has apparently failed to reduce 
the amount of unemployment, if we use as an index of this 
phenomenon the number of unemployed registered with the 
State employment agencies. In order to find a solution to 
the unemployment problem, and at the same time to reduce 
the regional imbalance, the Italian Minister of Finance 
presented a plan at the end of 1954 which contemplated the 
elimination of permanent unemployment in the ten-year 
period 1954-1964. This plan has increasingly received 
official acceptance by the Italian government. 

The present study is concerned with forecasts of em- 
ployment and production in the Italian economy in the next 
few years. The problem of regional imbalance is dealt 
with only incidentally, within the limits of its bearing on 
the above forecasts and its involvement in the ten-year 
plan. 

Because the ten-year plan contains forecasts, some- 
times implicit, for production, employment, investment 
and consumption in the Italian economy, the study deals 
first with the nature of these forecasts and with the ade- 
quacy of the formulation of the underlying forecasting 
model. In order to do this, the plan is translated into the 
form of a mathematical model which permits a clearer 
view as to the essential nature of its assumptions. Al- 
though the general nature of the forecasting model implied 
in the ten-year plan can be accepted, including its empha- 
sis on capital as a limiting factor in production, and its 
assumption of sufficient aggregate demand, it is in other 
respects unsatisfactory. Particularly faulty are its 
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investment projections, which could only be achieved with 
considerable planned intervention. It is concluded, finally, 
that the plan forecasts have the essential nature of a de- 
sirable line of development for the economy rather than of 
true forecasts, and that, in any case, the actual recent val- 
ues of the relevant variables for the Italian economy ap- 
parently have not been determined by the plan. These con- 
clusions open the way for using other models for forecasting 
the Italian economy. 

The forecasts which are subsequently presented are 
only “market forecasts”: they assume no new intervention 
by the central authority. Interest in them is justified - if 
for no other reason - by the fact that the values found by 
market forecasts should always be taken into account in 
planning new intervention. 

As a preliminary step to the formulation of any market 
forecasts a theoretical model is first required. A theoreti- 
cal formulation for a general econometric model is pre- 
sented, one which can be assumed to apply both to an econ- 
omy with permanent unemployment and to one without this . 
problem. A narrower and more specific formulation of 
this model is then developed which can be applied to the 
particular problems of and available data for the Italian 
economy. After the estimation of the structure of such a 
model is completed, with full discussion of the statistical 
problems encountered, the estimated structure is applied 
to the formulation of yearly forecasts extending to 1964, 
the final year of the ten-year plan. 

The fact that the market forecasts show an earlier dis- 
appearance of unemployment than is expected in the ten- 
year plan is perhaps accounted for by the fact that the plan 
contemplates a partial relocation of production in an area 
where many basic investment facilities have to be provided, 
including considerable “social overhead” capital. In addi- 
tion, the total volume of investment assumed in the plan is 
somewhat less than in the market forecasts. 

Microfilm $2.45; Xerox $10.80. 185 pages. 


THE COURSE AND PROBLEMS OF AN EXPORT 
ECONOMY: THE CASE OF EL SALVADOR 


(L. C. Card No. Mic 59-1009) 


Fawzi Habib, Ph.D. 
Duke University, 1958 


Supervisor: Robert S. Smith 


_ The course of El Salvador’s economic development re- 


veals how a small agricultural country may cope with many . 


of its problems and achieve over a relatively short time 
significant improvement in per capita real output. Inspite 
of many bottlenecks, between 1948 and 1957, Gross National 
Product registered a rate of growth unprecedented in El 
Salvador’s history. 

The high rate of El Salvador’s economic growth is at- 
tributed to the interplay of many influences. On the exter- 
nal front, large earnings from exports on account of greater 
volume and better terms of trade strengthened the coun- 
try’s capacity to import and secured a high level of foreign 
exchange reserves which added to the stability of the cur- 
rency. A significant portion of export income was directed 
towards productive investment from public and private 





sources. Last but not least, the country’s ability to assume 
foreign productive indebtedness was further enhanced. 

On the domestic side, political stability and sound fiscal 
and monetary policies created the environment most suited 
to capital formation. In spite of the relatively liberal 
credit policy followed by the Central Bank since 1950, the 
expansion of money and credit has been in keeping with 
the necessities of a developing economy, and therefore, 
growth was sustained without inflation. In spite of an in- 
creasingly high level of public expenditures, the Govern- 
ment was able to accumulate sizeable surpluses which it 
could draw upon in times of hardship. | 

Emphasis in this study is centered on tracing the long- 
range growth in the different sectors and in analyzing the 
inter-relationships of the various factors retarding or 
stimulating growth. Whether in the long run the economy 
can maintain the present rate of growth in output and/or 
counteract sudden economic distortions will depend upon 
its capacity to absorb such disturbances and losses of ex- 
port earnings. Though the loss of the Salvadorean coffee 
market in world trade is most unlikely, future prices are 
less certain. As things stand now, the future of coffee 
prices is dim and the economy may have to adjust itself | 
to the new but unpredictable situation. The kind of adjust- | 
ment will depend upon the extent to which the country can 
use its agents of production most effectively, further di- 
versify its exports, develop import substitutes and build 
up stabilizers. — 

Although the possibility of offsetting balance of pay- 
ments disequilibrium is much more limited in underdevel- 
oped countries than in mature economies, El Salvador has 
generally been able to maintain equilibrium in its inter- 
national financial position through favorable changes in its 
economic structure. The country took advantage of rising 
export incomes to pay for its imports, a major part of 
which has been of capital goods. The shift of labor from 
traditional agriculture to secondary and tertiary industries 
was beneficial to both agriculture and industry. The de- 
velopment of new sources of income for both the export 
and domestic markets have reduced the absolute uncer- 
tainty involved in dependence on coffee exports alone. 

The development of cheap transportation, the increasing 
supply of power, the abundance of labor, the expansion of 
human investment in the form of better education, health 
and vocational training, the avenues opened to the country 
to draw on foreign capital and technology, and the prospects 
of stable governments are conductive to better use of re- 
sources, higher productivity and better standards of living. 

The establishment of a common market among the Cen- 
tral American countries should enhance the size of the 
Salvadorean market, and gains from trade will be general 
among the interregional trade members. 

Microfilm $3.65; Xerox $12.40. 281 pages. 


THE LONG-RANGE PLANNING OF RAILROAD 
FREIGHT TRAFFIC IN THE USSR 


(L. C. Card No. Mic 59-1494) 
George J. Novak, Ph.D. 
Columbia University, 1958 


This study analyzes the methodology of Soviet long- 
range planning of railroad freight traffic. The introductory 
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chapter develops a theoretical framework for the study as 
a whole: the planning is defined and its estimation and al- 
location elements are briefly discussed. The second and 
the third chapters analyze the estimation methods of rail- 
road freight traffic. The Soviet criteria and devices for 
the long-run allocation of railroad freight traffic are dis- 
cussed in Chapter IV and V, respectively. The concluding 
chapter presents an appraisal of the major findings, the 
mathematical appendix develops the equations determining 
traffic divides on the basis of railroad section costs, and 
the statistical appendix elaborates on the computational 


details of coal traffic divides calculated between the major 


coal fields of the USSR. | 

The primary objective of the Soviet long-range planning 
of railroad freight traffic has been since the early 1920’s 
to provide a set of indicators for the planning of investment 
in railroad facilities. The long-range targets of railroad 
freight traffic should have reflected, on the one hand, some 
future allocation of freight traffic as accurately as possi- 
ble. On the other hand, this allocation should have been an 
optimum in the sense of being free from “irrational” hauls. 
Since the optimum allocation of freight traffic would not 
necessarily arise by itself, and especially not in a planned 
economy, Soviet planners introduced special devices to 
bring about the desired allocation. Furthermore, the ration- 
ale of the optimum depends on the underlying optimality 
criterion. Thus, the reliability of the long-range estimates 
of railroad freight traffic and their usefulness for the plan- 
ning of investment are affected by three types of hazards, 
— uncertainties arising in the process of estimating the 
future levels of traffic, possible errors in the selection and 
the application of the optimality criterion, and the limited 
effectiveness of devices employed to bring about the future 
optimum. 


The main conclusion of the study emphasizes the crude- 


ness of the Soviet planning methods, criteria, and devices. 
Instead of elaborate econometric models designed to esti- 
mate the future levels of freight traffic, we find such crude 
methods as the extrapolation of the rates of growth. Instead 
of correlation analysis, we find traffic-output ratios and 
accounting forms as a means of estimating the volume of 
freight traffic from production targets. Instead of elec- 
tronic computers allocating the traffic, we find such crude 
methods as policy-determined goals adjusting the extrap- 
olated variables in the desired direction. Instead of a 

. Single and general criterion for the allocation of traffic, 
we encounter a great variety of overlapping and conflicting 
criteria proposed by Soviet economists. Finally, instead 
of a central agency triggering the movement of freight 
traffic in the Soviet economy, we discover that freight rates 
have been relied upon for the most part in bringing about 
the desired long-run allocation of freight traffic. | 

These findings are not interpreted to mean that the 
Soviet economic planning has been a failure. Soviet esti- 
mates of freight traffic have suffered relatively little from 
the methodological deficiencies. Thus, there is little point 
in using correlation analysis when the underlying data are 
subject to a wide margin of error and uncertainty. Soviet 
estimation methods, the allocation criteria, and the en- 
forcement devices were found to be crude more or less to 
the same extent. 

The crudeness of Soviet planning methods has not been 
great enough to imply their arbitrariness. On the con- 
trary, Soviet planners have been able to retain the per- 
spective of major problems because of the relative sim- 
plicity of their planning methodology. The study concludes 





with a statement that the Soviet planning of railroad freight 
traffic is still a virgin land in many respects. 
Microfilm $3.95; Xerox $13.40. 307 pages. 


NON-PRICE FACTORS AND THE DEMAND FOR A 
DIFFERENTIATED PRODUCT — THE MARKET 
AMENITIES OF A PARTICULAR BRAND OF GASOLINE 


(L. C. Card No. Mic 59-1995) 
Allan Joseph Twark, Ph.D. 
University of Dlinois, 1959 


The author of this thesis set out to accomplish two main 
objectives: (1) to develop a methodology which could be 


_applied toward the solution of an economic or marketing 


problem, in which several major influences were to be 
singled out from among many, and (2) to determine and 
measure the major influence causing the gasoline sales of 
individual service stations to vary from one station to 
another. It is hoped that the methodology and results of 
this thesis. may bring about a more efficient allocation of 
firm resources. 

This thesis was made possible when an oil company 
agreed to provide numerous data for analysis. Also, the 
information was on IBM cards, facilitating handling and 
statistical measurement. : 

The early chapters of the thesis provided a background 
setting for the latter chapters, which were mainly statisti- 
cal in nature. Conclusions of the background chapters 
were: (1) the oil industry is characterized by intense com- 
petition at the retail level, (2) decision-making in the re- 
tail marketing division of an oil company is largely based 
upon estimated sales of gasoline by individual service sta- 
tions, (3) present published studies on factors influencing 
service station’s sales list such broad factors as (a) loca- 
tion, (b) dealer friendship, (c) quality of service, and 
(d) particular brand as reasons for individual station vari- 
ations in sales. | 

In the chapters on methodology and technique, the 
numerous and detailed data were prepared for two factor 
analyses, and, in conjunction with multiple regression 
analysis, the many variables influencing gasoline sales 
were reduced to a relatively few. Several scaling tech- 
niques were devised and many ratios were calculated to 
prepare the data for statistical treatment. Variables were 
selected comprising two models. These two models are 
partial explanations of the dependent variables -- average 
gallonage per month of individual service stations. The 
two models, derived after extensive analyses of a sample 
of fifty stations, are: 


(1) log G = -log .0179 + .3094 log S, + .3896 log P + .1403 
log T/S (.1518) (.0948) (.0632) 


+ .0340 W + .0610N + .0404A + .0897 log R. 
(.0201)  (.0260) (.0203) (.0404) 


R= .856  Sy= log .00880 


(2) log G = -log .0501 + .0214 log T + .3548 log P +.2795 
log Sp (.0096) (.0969) (.1216) — 


+ .0291W + .0783N + .0453 A + .0789 log R 
(.0208) (.0265) (.0204) (.0406) 


R= .855 Sy = log .00882 
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The coefficients in the equation are unstandardized partial 
regression weights (with their standard errors immedi- 
ately below in parenthesis). G = gallonage, S, = Size (a 
ratio of the sample station to the average competitive sta- 


tion), P = market potential, T/S = traffic adjusted for num- . 


ber of stations in the trading area, W = dealer Training, 

_ N = neighborhood growth, A = accessibility, R = Retail out- 
lets, S = Size (a ratio of the sample station to the largest 
competitor station, and T = Traffic. 

These models should be useful to an oil firm when mak- 
ing decisions with regard to (1) discontinuing, (2) remodel- 
ing, and (3) construction of service stations. Gallonage 
estimates are the bases for each of these decisions, and 
more accurate estimates of gallonages through applying 
the equations should make for better decision making. 

° Microfilm $2.00; Xerox $5.60. 113 pages. 


ECONOMICS, COMMERCE — BUSINESS 


ECONOMICS OF THE INDIANA 
COAL MINING INDUSTRY 


(L. C. Card No. Mic 58-7919) 


Osmond LaVar Harline, Ph.D. 
Indiana University, 1958 


Supervisor: C. Lawrence Christenson 


This investigation seeks to determine the economic 
variables which seem to be strategic in explaining the de- 
velopment and behavior of the Indiana coal mining industry. 
By taking a relatively small geographic segment of the 
bituminous coal industry and subjecting it to intensive in- 
vestigation and analysis, an attempt is made to throw ad- 
ditional light upon the national coal industry and upon the 
hypothesis that industry behavior and results are closely 
associated with industry structure, market, and environment. 

Between the peak production years of the post World 
War I period (the early 1920’s) and 1956 employment in 
the Indiana coal industry dropped 89 per cent, while the 
number of mines and tons of coal produced fell 81 and 45 
per cent respectively. These statistics demonstrate the 
dramatic change which has occurred in the industry ina 
third of a century. Although there has been a deterioration 
in the position of the industry between these two periods, 
the 1956 conditions represent a significant revival and 
demonstrate the vitality of the industry in adjusting itself 
to the changed market environment. 

Part of the production decline was due to nation-wide 
influences, the most important of which were the loss of 
the large railroad and the smaller retail markets which 
had accounted for about 35 and 14 per cent of total Indiana 
sales. That other forces were also at work, however, is 
indicated by the drop in Indiana’s share of national coal 
production from 5 to 3.5 per cent and of total Midwest pro- 
duction from 25 to 18 per cent of the total. In the first part 
of this period Indiana operators had to meet intensive com- 
petition from southern mines. A high quality coal, favor- 
able mining conditions, a lower wage scale, and low freight 
rates, enabled coal operators in West Virginia to make 





great inroads on Midwest markets. Indiana’s weapon was 
an accelerated rate of mechanization of underground mines 
and a shift to the highly efficient open-cut method of min- 
ing. As a result the state’s average per man-day produc- 
tivity increased four-fold to nineteen and one-half tons a 
day, and instead of being just slightly above the national 
average was almost twice as great. To upgrade Indiana’s 
coal it was sent through cleaning plants so that by 1945 a 
larger proportion was cleaned than in any state with which 
she competed. 

While this helped Indiana solve the problem of eastern 
competition it did not protect her from neighboring mines. 
As late as 1941 Indiana’s production was twice as great as 
west Kentucky’s but in 1956 it was 42 per cent less. Newer, 


- more modern mines, favorable geologic conditions, and a 


slightly better coal were west Kentucky’s advantages. 
Indiana operators retaliated by shifting to cheaper forms 
of transportation and concentrating their sales efforts in 
the home market. In 1956, for example, only 28 per cent 
of Indiana-mined coal (sales to railroads excluded) crossed 
the borders of the state, in contrast to the 40 per cent of 
the earlier period. 

The foregoing represents but one part of the Indiana 
story brought out by the individual chapters on history, 
market demand, supply characteristics, freight rate struc- 
ture, and pricing policies. 

The chapter on history outlines the 150 years of de- 
velopment and the economic forces conditioning the present 
structure of the industry. 

Two chapters on demand review major uses of coal and 
discuss the effect of price on demand for coal. Interfuel 
and intercoal-field competition are shown by determining 
the consumption of Indiana coal and Indiana’s share of the 
total market in each major Midwest area through the use 
of statistics on yearly coal shipments. Oligopsony forces 
present in the market during 1956 are demonstrated by the 
fact that half of Indiana’s sales were to electric utilities 
consisting of primarily seven companies. 

The chapter on supply undertakes a detailed examina- 
tion of the cost structure of Indiana mines using OPA data 
and cost statistics from confidential sources to show the 
relative size of fixed costs, extent of variation in costs 
with output and with size of mine, as well as cost differ- 
ences within the Midwest coal field. Records of individual 
mines are used to show the mobility of resources (entry, 
exit, mine closedown and reopening) within the Indiana 
industry. The fact that five companies produce 75 per 
cent of the state’s coal is noted. However, the existence 
of chain-competition from mines in other areas softens 
these oligopolistic tendencies. 

The chapter of freight rates reviews I.C.C. rate policy 
in detail, and shows that the method followed in granting 
rate increases in recent years and the ignoring of coal 
quality in setting rates have been detrimental to the Indiana 
industry. 

Price data presented in the chapter on market structure 
and price behavior indicate there is some slight ability to 
discriminate between customers buying the same quality 
coal in equal quantities. 

A closely associated byproduct of the investigation is 
the forecast of a fairly substantial growth in sales in 
the 1958-1975 period, a slight improvement in profits, 
and a growth in concentration of production among fewer 
producers. 


Microfilm $5.80; Xerox $20.40. 456 pages. 
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CORPORATE PROFITS AND VENTURE 
CAPITAL IN THE POSTWAR DECADE 


(L. C. Card No. Mic 59-2138) 


Musa Yunis Hussayni, Ph.D. 
University of Michigan, 1959 


This study is designed to scrutinize the evidence and 
to analyze the position of corporate profits and venture 
capital in the postwar decade, with special reference to 
social policy. The work is divided into two main parts. 
Part I examines corporate profits so as to throw light on 
their real content and dispel confusion that has risen in the 
minds of interested parties. The procedure followed is one 
of setting the record straight by drawing a distinction be- 
tween statistical evidence and popular impression. The 
first part is designed as a prelude to the second, which is 
devoted to the study of venture capital formation- outside 
the contractual flows- in the corporate field. 

The picture which emerges from the study of corporate 
profits indicates that they were below the normal level rel- 
ative to the magnitude and size of the rest of economic 
activity. Limitations in accounting procedures, continued 
inflation, and heavy corporate income taxes have all con- 
tributed to generate and accentuate the controversy over 
the actual size of corporate profits. While the extent of 
overstatement may be debated, the evidence indicates that 
it was substantial. A broad conclusion reached is that re- 
ported corporate profits should be corrected since a cor- 
rect reckoning of costs and profits is not only indispensable 
to better management, but does make for better relations 
with all parties concerned. Failure to do so, heretofore, 
has caused serious erosion of capital; has inflicted harm 
on corporations; and has prejudiced the flow of venture 
capital into the corporate field. The solution of the prob- 
lem seems to require two basic adjustments: First, halt- 
ing inflation, and, second, providing more adequate profit 
opportunities through carefully integrated wage, price, and. 
tax policies. No remedial measure or measures seem to 
be possible unless each party, having an interest in the 
fruits of corporate enterprise, willingly accepts, in the 
course of its activities, a social responsibility that tran- 
scends immediate limits. | 

Part II reviews the function of profit in the American 
economy; the conclusion reached being that while there is 
no certainty that corporations will be run primarily in the 
interest of stockholders, the provision of risk capital re- 
mains at the very essence of private corporate enterprise; 
and that it is the dual function of profits to provide incen- 
tive and the means of progress. 

An appraisal of corporate financial policy over the post- 
war decade reveals that, on the face of it, and when ex- 
pressed in monetary terms, the financial position of cor- 
porations has, in general, been sound; that funds from 
internal sources have been comparatively high; and that 
external financing has been available on relatively favor- 
able terms. The comparatively easy borrowing terms, 
however, have been associated with an increase in the pro- 
portion of debt to total external financing. Statistical evi- 
dence shows that there has been, in the case of large and 
established enterprises, not a serious over-all shortage 
of equity capital in the postwar years, but rather a shift 
in the source of equity capital, from new common stock 
sales to retention of earnings. But this was only possible 
because corporate profits have continued their advance, 





because corporations have continued to plough back half or 
more of their earnings, and because corporate expenditures 
for new plant and equipment have been kept within the limits 
of available resources. The inherent risk lies in the fact 
that an over-all shortage of investment funds may develop 
the moment these assumptions turn out to be incorrect, 
even by a relatively small margin. When attention is fo- 
cussed on venture capital for small or new enterprises, or 
on the proceeds from the sale of new common stock, the 
dearth of risk capital becomes more pronounced. 

A broad conelusion reached is that a large increase in 
the flow of venture capital is clearly called for; with the 


' inadequate flow of risk capital attributed, more than any- 


thing else, to the present tax structure which has cut sub- 

stantially into the investment capacity of the upper income 
and wealthy classes, and which decreased their willingness 
to make equity type investments. 

Judging by the postwar pattern of sources of new cap- 
ital, the conclusion reached is that the larger part of the 
new capital required is likely to come from internal sources. 
Market indifference to equity investment in common stock 
is likely to continue under the impact of heavy income taxes. 
With the increasing flow of personal savings into mutual 
funds and savings institutions, there is every indication 
that some change in public policy is needed to correct the 
situation. | 

Most pronounced in the study of corporate capital for- 
mation and risk capital has been the urgent need felt for 
improved methods of channeling savings into business. 
Unless the trend of the past eleven years is radically 
changed, corporations may not be able to raise the venture 
capital they need. This conclusion is of crucial importance 
to the future of free enterprise in the United States. : 

Microfilm $3.20; Xerox $11.00. 247 pages. 


PRODUCTION CONTROL AT THE BEECH AIRCRAFT 
CORPORATION (A CASE STUDY) 


(L. C. Card No. Mic 59-1172) 


Narendra Paul Loomba, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Harold E. Kubly 


This study deals with the Production Control System of 
the Beech Aircraft Corporation located in Wichita, Kansas. 
First, to arrive at the present status of Production 

Control, an account of the historical background and evo- 
lution of this field is given. This account discusses the 
problems of Production Control associated with the dif- 
ferent systems of production such as the *Family System,” 
the “Handicraft System,” and the “Factory System.” It 
also describes, chronologically, the introduction and de- | 
velopment of such “contributory” disciplines as Cost Ac- 
counting, Time and Motion Study, Statistical Quality Con- 
trol, Operations Research and Linear Programming. 

Then follows an account of the history of Beech Air- 
craft Corporation with special emphasis on the growth and 
relevant problems of its Production Control System. The 
various problems of Production Control, which assume 
increasing importance and magnitude as the size of a com- 
pany grows, are described. Using historical data, it is 
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further shown that aircraft manufacturing is the most dif - 
ficult type of manufacturing to control. 

A detailed description of the Beech Production Control 
System is presented next. The operation of this system is 
demonstrated by taking one Work Order for manufacturing 
thirty-six (36) airplanes and tracing all the paper work 
involved in controlling the production of these planes. The 
contributions of all the departments and/or sections which 
“support” the Beech System are also described. 

The Beech Production System is then appraised by ap- 
plying a newly developed procedure for evaluating a Pro- 
duction Control System. Recommendations are made for 
improving the existing Beech System. 

The results of this study suggest that: 


1) such commonly used terms as Set Back Analysis, Off- 
Line Schedule, Zero Date, Lead Time, and Flow Time, 
etc., need standardization in order to give them a uni- 
form meaning and interpretation. 


Definitions of these terms are developed and recom- 
mended for purposes of standardization. 


2) the problems of economic lot sizes are much more im- 
portant and complex in intermittent manufacturing than 
in continuous manufacturing. Furthermore, since dif- 
ferent variables are involved in each case, two separate 
terms should be used to identify the problems of eco- 
nomic lot sizes with respect to purchasing and manu- 
facturing. 


The recommended terms are Economic Purchasing 
Quantity (EPQ), and Economic Manufacturing Quantity 
(EMQ). 


8) the particular structure of a Production Control System 
is determined by the: 

a) Number of different products manufactured and 
processes and operations involved. 

b) Complexity of products manufactured. 

c) Frequency of changes in design as determined by 
technological and economic conditions. 

d) Fluctuations in the rate of production as deter- 
mined by sales requirements. 


4) it is not only possible, but desirable to develop a list of 
“necessary” functions of Production Control. Within the 
over-all role of Production Control, these functions 
should be further identified in two separate spheres, 
namely, the Planning sphere and the Control sphere. 


The recommended list is: 


A. Planning Sphere 
Oe 
a. Over-all planning 
b. Production planning 
c. Routing 
d. Replanning 
. Scheduling 
a. Master Scheduling 
b. Loading 
c. Production Scheduling 
d. Rescheduling 
. Dispatching 
a. Central Dispatching 
b. Departmental Dispatching 
B. Control Sphere 
1. Progress Inspection 








2. Correction 
a. Expediting 
b. Essential Changes 


5) a new procedure for evaluating a Production Control | 
System should be developed to overcome the weak points 
of the current and better known procedures. 


This procedure is developed and is based on the “nec- 
essary” functions of Production Control. 

The general conclusion is, that for various reasons such 
as type of manufacturing, number of products made, and 
volume of sales, etc., different manufacturing enterprises 
require a tailor made system to achieve economic pro- 
duction. A general skeleton of Production Control, how- 
ever, can be constructed which will serve as a core for all 
manufacturing enterprises in developing an optimum sys- 
tem of their own. A procedure for accomplishing this task 
is developed and recommended for adoption. 

Microfilm $4.70; Xerox $15.80. 366 pages. 


THE MARKETING OF CONSUMER SERVICES 
(L. C. Card No. Mic 59-1230) 


Donald David Parker, D.B.A. 
University of Washington, 1958 
Supervisor: Professor Charles J. Miller 

Marketing is defined as those business activities which 
direct the flow of both goods and services from producers 
to consumers or users. However, practically all market-— 
ing literature is confined to a description and analysis of 
marketing activities associated with commodities while 
the marketing of services, which constitutes a substantial 
segment of economic activity, is neglected. Students and 
businessmen with a desire to study the over-all marketing 
of consumer services do not have adequate sources of in- 
formation. The purpose of this study is to contribute to 
the filling of this gap in marketing literature by presenting 
an analysis of the marketing of services to consumers. 

Services for which consumers make expenditures are 
listed and classified under headings of household opera- 
tions, housing, health, transportation and communication, 
finance, insurance, personal, recreation, education, and 
miscellaneous. Consumer services are marketed by an 
extremely heterogeneous group of firms and industries. 

In search for patterns of similarity, the characteristics 
discussed include size of firm, legal form of ownership, 
conditions of entry, mortality, and the unusual qualitative 
aspects of services which affect their marketing. 

Price movements of consumer services do not follow 
the pattern of consumer prices in general. Instead they 
tend to lag behind long-range price movements both during 
periods of falling and rising prices. In addition, there are 
significant differences among price movements of different 
services. The theoretical assumptions of price determi- 
nation in a purely competitive market are not present in 
service industries. However, the presence of competitors 
--along with operating costs, optimum utilization of facil- 
ities, and consumer acceptance--is an important factor 
in determining prices. In certain consumer service 
industries, there is considerable evidence that prices are 
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administered or controlled by business groups or govern- 
ment agencies. 

Changes in consumer demand for services are traceable 
to a variety of factors. In addition to the effects of changes 
in the quality of services, sales promotion activities of 
service firms, and the availability of substitutes--which 
are difficult to quantify--the major factors which have in- 
fluenced the growth patterns of service industries include 
advancements in the economy of the United States, con- 
sumer income, population, employment of women, techno- 
logical developments, and leisure time. 

Data are presented to show trends in consumer expendi- 
tures for services, the number of establishments engaged 
in marketing services to consumers, and employment in 
service industries. Consumer outlays for services repre- 
sent approximately one-third of total consumer expendi- 
ture; more than one-third of all business establishments 
are engaged directly in marketing consumer services; and 
about 25 per cent of the persons employed in private indus - 
try are employed by service establishments. 

A functional analysis of the marketing activities of serv- 
ice firms includes the basic marketing functions of market 
planning, selling, buying, assembling, traffic management, 
standardization, risk management, financing, and storage. 
Despite traditional marketing definitions of these functions 
which imply application exclusively to the marketing of 
commodities, the improved performance of each is shown 
to be related directly to potential increases in the efficiency 
with which services are marketed. 

Recommendations, applicable to all consumer service 
firms, are made in the areas of cooperative activities, 
consumer convenience, market planning, selling, and future 
research. . 

It may be concluded that steps taken to increase the 
efficiency of marketing services to consumers will result 
in a combination of reduced marketing costs, increased 
standards of living for consumers, better service for con- 
sumers, improved utilization of the facilities and personnel 
of service firms, increased employment, and improved 
-return on investment for the owners of service establish- 
ments. Microfilm $5.15; Xerox $18.20. 402 pages. 


THE EFFECTIVENESS OF PROMOTIONAL APPEALS 
IN MERCHANDISING FLORAL PRODUCTS 


(L. C. Card No. Mic 58-7300) 


Peter Blair Pfahl, Ph.D. 
The Pennsylvania State University, 1958 


The purpose of this study was to test the effectiveness 
of a promotional program as measured by changes in sales 
of floral products and the knowledge and attitudes of con- 
sumers towards floral products. The test was conducted 
from October, 1955 to December, 1956. The promotional 
program included merchandising appeals in the retail flo- 
rists shops, talks to civic and service organizations, and 
an educational program in the high school. 

_ Fifty-seven weekend cash and carry specials of cut 
flowers and potted plants were merchandised in all six of 
the retail florist shops in the test city. They were offered 
every Friday and Saturday and the retail price rangedfrom 
$0.35 to $2.50 per unit. The promotion included newspaper 


_ with the control city. 





and radio advertising, direct mail advertising, and an open 
house held during National Flower Week each year. 

_ Talks and demonstrations were presented to 388 per- 
sons in eight civic and service organizations, and to 852 
high school students. 

To determine if the program reached the consumers, 
and to appraise its effect on their attitudes, a sample was 
interviewed before and after the test period in both the 
test and control cities. A comparison of results from 166 
paired interviews in the test city with 170 paired inter- 
views in the control city indicated the program had little 
influence on the consumers in the test city as compared 
However, the similarity in response 
changes in both cities indicated that the interviews had 
more of an effect than the program itself on all consumers. 
The interviews apparently increased the respondents’ 
awareness of flowers in both cities. 

Total sales and profits in the six retail flower shops 
showed an increase in the test city over the control city. 
Since all retail outlets were included in the study it was 
assumed that the total population in each town was in- 
cluded, and therefore any difference was a real difference. 
Other studies have indicated that promotion can increase 
sales, but no appraisal was made of the net effect on profits 
of the shop’s entire operation. Receipts from the sale of 
3271 units of specials paid for the cost of merchandise 
plus the cost of advertising and left a net gain of $1210.94 
for the florists. The merchandise not sold for a special 
was used the following day in design work at the florists’ 
normal markup for an additional net return of $2221.38 
for the florists. | 

This was the first study of its kind that encompassed 
all retail florist shops in the test city, and included a check 
on related economic factors. Data from two out of five 
funeral homes showed an increase in funerals in the test 
city over the control city, but it was believed the data were 
not valid since it was assumed that funerals would be com- 
parable in the two towns. With a decline in payrolls in the 
test city, the increase in sales leads to the assumption 
that the program was effective. The increase in total sales 
in all shops also showed that the sale of specials did not 
replace the service sales of flowers in the retail florist 
shops. 

The test was of long duration and showed that the nov- 
elty of cash and carry specials did not wear off during the 
fourteen months of the program. 

Materials which could be merchandised to the advantage 
of both the retailer andthe consumer were available through 
usual marketing channels. The advantage of cooperation in 
procuring merchandise and in advertising were shown by 
the results of the test. The florists continued their coop- 
erative activities after the test was terminated. 

The consumer interviews and the promotional appeals 
made people more aware of flowers than they had been 
before the program started. 

Microfilm $2.20; Xerox $7.80. 166 pages. 
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A CASE STUDY OF PRODUCTION FOREMEN’S 
ACTIVITIES AND PROBLEMS 


(L. C. Card No. Mic 59-1368) 


Jacob Schoeppler, Ed.D. 
Wayne State University, 1958 


Adviser: Dr. G. Harold Silvius 


This study was designed to identify the activities per- 
formed by production foremen in a given plant; to identify 
the problems related to these activities; and to determine 
if there were significant differences in these problems as 
seen by foremen themselves and as seenbytheir superiors. 
The purpose of the study was to provide insight into the 
activities and problems of production foremen which could 
serve as the basis for an effective supervisory develop- 
ment program. 

_ The foremen’s activities were identified by extensive 
observations followed by interviews over a four month 
period. The purpose of the interview was to identify the 
nature of the activity observed and to identify the problems 
related to it. This procedure identified eighty-six different 
activities for foremen and thirty-five different activities 
for general foremen. : 

In addition to the interviews just mentioned, problems 
were identified by three other techniques. First, the fore- 
men who did not participate in the observation process, 
attended a series of conferences at which they were asked 
to submit problems in writing in each of several broad 
areas. Second, the plant’s top management personnel were 
interviewed in order to obtain their impression of the fore- 
men’s problems. And third, each of the foremen who par- 
ticipated in the observation process participated in a final 
comprehensive interview. The information obtained from 
these four procedures was developed into a check list of 
244 different problems. 

_ All the foremen, middle management, and top manage- 
ment personnel in the plant studied responded to the check 
list by noting the items they considered to be problems. 
The check list was structured so that those responding to 
it could check only one-third of the items in each of its 
twenty-two categories as being the salient problems. 
Having the management personnel identify themselves by 
rank made it possible to identify the items on which the 
management groups differed significantly. 

The study found that foremen did differ significantly 
with their superiors on 120 of the 244 items on the check 
list, and that the majority of these differences were on 
the more important items. Sixty-seven of the check list 
items dealt with faults in the foremen’s abilities or be- 
havioral characteristics. Their superiors were signifi- 
cantly more critical of the foremen than the foremen were 
of themselves on 47.8 per cent of these items. Again, the 
majority of these differences were on the more important 
items. The remaining seventy-eight items on which there 
were significant differences dealt with problems which 
arose from the policies, procedures and physical environ- 
ment related to the foremen’s work. The differences on 
69.2 per cent of these items were significant because more 
foremen than middle and top management people recognized 
them as problems. However, the majority of these differ- 
ences did not fall above the midpoint of the distribution of 
importance ratings. 





A more detailed analysis of the findings along with other 
pertinent observations are presented in the study’s final 
chapter. A detailed description of foremen’s activities is 
presented in Chapter II; the foremen’s problems are dis- 
cussed in Chapters V and VI. 

Microfilm $2.15; Xerox $7.60. 164 pages. — 
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COMPARATIVE PUBLIC DEBT MANAGEMENT: 
CANADA AND THE UNITED STATES, 1939 - 1946 
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Richard Ernest Speagle, Ph.D. 
Princeton University, 1958 


International comparisons of national debts and their 
management require a more complex approach in method, 
if valid conclusions are to be reached, than is true of one- 
country studies. Just a bare appraisal of size and growth 
calls for the application of a battery of tests: for price 
changes, to eliminate the influence of different degrees of 


inflation; for population changes, to help evaluate the eco- 


nomic “burden” of the debt; for base period relationships 
between debt and national income, to keep out the impact 
of prior years; for choice of accounting techniques, to 
avoid distortions arising out of mere bookkeeping; and for 
definition of debt instruments, to maintain comparable 
coverage. 

World War II constituted an excellent laboratory period 
for putting these tests to work. Also, it permitted a thor- 
ough comparative examination of three major forces that 
create national debts: the expansion of the economy, the 
degree of participation by the government sector, and the 
intensity of the tax effort. 

The chief question underlying this study concerned the 
relative success of debt management in Canada and the 
United States, and associated reasons. Yet, surprisingly, 
the usual quantitative tests proved insufficient. The yard- 
sticks common in one-country studies of government bor- 
rowing broke down. One main screening device in judging 
policy -- the inflationary impact of new debt -- turned out 
to be inseparable from the effects of monetary manage- 
ment, a process that was uniquely interwoven with specifc 
banking and institutional arrangements. 

In consequence, such familiar benchmarks as the pro- 
portion of debt acquired by the banking system, the dis- 
tribution of bank-held debt between the central and private 
banks, and even the volume of support purchases necessary 
to stablize securities lost their standard meaning in the 
international context. The only solution was to appraise 
debt and monetary management as a joint endeavor, and to 
evaluate their combined effect in holding inflationary pres-. 
sures in check. Failure to appreciate the necessity for 
such a procedure led previous writers to erroneous 
conclusions. 

Empirical contributions of this essay include newly 
constructed estimates of cash income and outgo of Canada’s 
government sector, and newseries for resales of war bonds 
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by the public to the banks. The cash budget figures re- 
vealed that comparisons previously drawn in the literature 
between the fiscal performance of Canada and the United 
States were either wrong or misleading. Particularly, no 
substantial differences in wartime tax effort could be dis- 
cerned, contrary to earlier claims. 

An analysis of war finance in both countries revealed 
Similar economic forces at work, creating similar prob- 
lems in finding sufficient revenues and managing the debt. 
In organizing scales of war bonds, both countries failed to 
set up a unified marketing organization from the start, 
arriving at that solution only after many trials and much 
recrimination. In retrospect, the United States might have 
saved herself considerable trouble had she drawn promptly 
on the lessons of Canada’s earlier experience. 

Both countries desired to finance the war outside the 
banking system and at the lowest possible cost. Under the 
prevailing term structure of interest rates, this meant a 
definite preference for shorter maturities. But, concur- 
rently, investors became increasingly appreciative of the 
buoyant effects of support operations on longer-term se- 
curity prices and switched purchases accordingly. A dis- 
tinct lowering and flattening of the interest curve was the 
result. The greater compactness of the Canadian security 
market, however, made it easier for the Dominion to con- 
trol the speculative tide toward the longest maturities, 
whereas the United States had more difficulty in policing 
her wider, decentralized bond market. 

Microfilm $5.50; Xerox $19.40. 430 pages. 


COST OF EQUITY CAPITAL TO ELECTRIC 


UTILITY COMPANIES IN THE U. S., 1948-1955: 
A CROSS-SECTION STUDY 


(L. C. Card No. Mic 59-2194) 


Grover C. Wirick, Jr., Ph.D. 
University of Michigan, 1959 


One of the more difficult problems in utility rate regu- 
lation is that of determining the return to be allowed on 
common stock, or equity, capital. In competitive industries 
management attempts to maximize this return while com- 
petitive forces tend to limit it. In regulated industries, 
however, regulatory bodies seek to set rates which will . 
expand output to a point where average revenue equals 
minimum average cost, including the cost of capital, for 
the output demanded. The optimum cost of equity capital 
can be defined as the ratio of annual earnings to the net 
market value of the common stock under these equilibrium 
conditions. 

Proceeding on the general hypothesis that the price of 
the common stock of an electric utility company under 
normal security market conditions is largely determined 
by the aggregate reaction of investors to publicly available 
financial data, especially those in common use by security 
analysts, a regression analysis is made on all electric 
companies whose stocks were publicly traded in the 1948- 
1955 period. The aim of this analysis is to determine the 
optimum regression equation describing the price/earn- 
ings ratio of common stocks in terms of a small number 
of independent variables and possessing a satisfactory 
degree of correlation. It is recognized that stock prices 





further depend on qualitative factors not included in the 
equation, and tests for non-linearities are also made. Var- 
iables measuring average market levels, taking the same 
value for all companies in a given year, are included to 
explain variations among years attributable to general 
market fluctuations. A total of 982 useful observations 

are utilized for the eight-year period studied. 

An IBM 650 regression program is used which com- 
putes an optimum regression equation from a given set of 
variables, eliminating those with non-significant coeffi- 
cients. Repeated trials are made on the data with this 
program, using different combinations of variables to rep- 
resent various tentative hypotheses in an attempt to select 
a final optimum equation. Hotelling’s components analysis 
technique is used to help establish the independence of the 
retained variables. 

A regression equation is determined which explains 
54.8 per cent of the variance in the price/earnings ratio 
by means of seven relatively independent regressors, in- 
cluding one market level variable of considerable weight. 
Other influential variables are found to be the growth po- 
tential index and the leverage index. The former meas- 
ures the reinvestment policy of management, and the latter 
measures the multiplication of common stock earnings 
resulting from low-rate fixed-charge securities in a com- 
pany’s capital structure. Of lesser importance are the 
per cent of revenues derived from electric service, per 
cent of revenues remaining for the common stock, listing 
on an organized exchange, and dispersion of common stock 
ownership. Several other variables are eliminated as un- 
important or more effectively measured by other variables 
in the final equation. The equation is found to be stable 
over time. 

The importance of a stable equation of this type to regu- 


_ latory policy is shown by examples illustrating (1), the 


effect on price/earnings ratios of changes in the ratio of 
debt and preferred stock to total: capital through their in- 
fluence on leverage and growth potential, and (2), the re- 
sult of a change in the payout ratio through its effect on 
the growth potential index. It is especially significant that 
those variables reflecting management policy in respect 
to the major decision areas of dividend payout and capital 
structure have the greatest influence on the price/earnings 
ratio. This finding suggests that regulation is unlikely to 
fulfill its economic functions if it fails to assert its author- 
ity over management in these matters. 

Microfilm $2.55; Xerox $8.80. 193 pages. 
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METROPOLITAN UNIONISM—A CASE STUDY OF 
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The University of Wisconsin, 1959 
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A detailed labor history of Chicago in the decade of the 
nineteen thirties is compiled here to form the basis for a 
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theory of development of metropolitan unionism. The raw 
material for the history has been gathered principally from 
contemporary newspaper accounts and extensive interview- 
ing. Membership figures and an analysis of National Labor 
Relations Board cases are included. Emphasis has been | 
placed on the following areas of trade union activity: build- 
ing trades, teamsters, syndicate unionism, steel, packing, 
clothing, newspapers, retail trade. 

The material is analyzed with two questions in mind: 
Is there an economic rationale to the pattern of successful 
union organization in a metropolitan center? Is there a 
city “mould,” a unique total social environment caused by 
the impact of institutional factors, which may create vari- 
ations in the pattern of union development? ee 

In the study of this second question the following social 
institutions are selected as possibly illustrating the exist- 
ence of the city “mould”--the social worker; the Irish, 
Jewish and Negro communities of the city; the Roman Cath- 
olic Church; the ward boss; and the influence of past labor 
history. | | 

The study concludes that there is a logical pattern of 
trade union development in a metropolitan center. Three 
industries are basic to a metropolitan center. First, there 
must be builders to create the monster. Second, there 
must be some method of transporting people and goods 
through the web of interdependent relationships. Third, 
there must be staff to do the housekeeping and keep the 
expensive plant in usable order. So in a modern metro- 
politan center there have developed three unions at the 
heart of the city--the building trades, the teamsters, and 


the building service unions which form the base from which | 


other organizations can get economic strength and financial 
assistance. Hotel and restaurant workers, building sup- 
pliers, and laundry workers are groups who directly trace 
their birth to the labor triumvirate. The teachers and 
clothing workers survived primarily through the activities 
of the Chicago Federation of Labor--a product of the tri- 
umvirate. Union success comes first to unions in the heart 
of the city, particularly in those firms with an urban mar- 
ket whose product cannot easily be substituted from an 
outside, non-union source. 

Yet organization is strengthened in some areas and 
weakened in others, not because of the economics of the 
trade, but rather due to social institutions in the city. 
Racial antagonisms and attitudes toward radicals have 
much to do with the difficulties of organizing the mass 
production industries. Traditions of Judism can not be 
overlooked in discussing the clothing firms. Only a be- 
ginning is made in this study to develop the full character 
of the Chicago mould, yet the concept appears to be of value. 
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The housing market exhibits two characteristics of 
particular interest to the theoretical economist: the physi- 
cal heterogeneity and durability of housing present prob- 
lems in the expression of equilibrium conditions for this 
market in both short and long-run time periods, ana the 
social interest in housing conditions of particular popula- 
tion groups creates the analytical problem of determining 
which individuals will occupy which units of the housing 
supply. Both of these features of the housing market can 
be combined into the single problem of determining, theo- 
retically, what will be the physical condition of housing 


units available to these population groups (primarily low- 


income and minority groups). A review of theoretical and 
related literature on the housing market indicates that this 
problem has not been subjected to comprehensive, con- 
sistent economic analysis. 

The durability of the housing commodity emphasizes 
the significance of the short-run distribution of the hetero- 
geneous housing supply among the population. Aggregative 
aspects of the problem are also too significant to be over- 


looked: all the population will normally obtain some hous- 


ing, and total housing expenditures by each income group 
and for the population as a whole are normally a nearly 
constant proportion of income. With these considerations 
in mind, an analytical apparatus is developed to express 
the process of allocation of the housing stock in the short 
run. Use is made of the indifference technique, illustrating 
the combinations of space and quality which would best 
suit the income position of each consumer. By adjustments 
in the price ratio for space and quality, the market may 
then match the pattern of derived occupancy characteris- 
tics with the physical character of the housing supply. 

Maintenance expenditures on housing are discussed in 
relation to general investment criteria, and the anticipa- 
tion that occupancy of a particular unit will change over 
time as that unit shifts in the relative quality distribution 
of the supply. Criteria for construction of new housing 
units and for the demolition of existing units are discussed. 

The analysis is related to the present urban renewal 
efforts of the Federal Government, leading to the criticism 
that this program, which provides chiefly for demolition 
of existing units, does not represent an improvement in 
low-income housing welfare and ignores the economic 
process by which substandard housing conditions are 
created. Suggestions for an improved low-income housing 
policy, emphasizing attention to the process of distribution 
of the supply, are offered. 

Microfilm $2.75; Xerox $9.40. 209 pages. 
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THE WICKSELLIAN TRADITION IN 
SWEDISH MACROECONOMIC THEORY 


(L. C. Card No. Mic 59-2195) 


William Poe Yohe, Ph.D. 
University of Michigan, 1959 


The theory of economic aggregates in Sweden, particu- 
larly that which emerged during the highly productive dec- 
ade of the 1930’s, received its major impetus from the 
writings of Knut Wicksell around the beginning of the cen- 
tury. Unlike the followers of Alfred Marshall or Lord . 
Keynes, no group of Swedish economists has even been oc- 
cupied primarily. with the task of clarifying Wicksell’s own 
thought. Instead, the transition of the “Neo-Wicksellian” 
or “Stockholm School” was rather abrupt. The purpose of 
this study is threefold: to state precisely in the light of 
modern knowledge and tools Wicksell’s models for ex- 
plaining intertemporal changes in money incomes and 
prices; to trace the actual and potential influence of this 
so-called “cumulative process” on the theoretical works 
of the Stockholm School; and, coincidentally, to lessen 
some of the confusion among Anglo-American economists 
- as to the nature and significance of Swedish contributions 
- to dynamic theory. 

Following an introductory chapter dealing with the rele- 
vant aspects of the history of economic thought in post- 
1878 Sweden, Part I considers Wicksell’s macroeconomic 
theory in some detail. Successively examined are the 
meanings of his various interest rate concepts, the setting 
of his analysis, the particular price level models employed 
in his Interest and Prices and Lectures on Political Econ- 
omy, factors starting or stopping cumulative price move- 
ments, and the connection between Wicksell’s work and 
economic dynamics. A final chapter in Part I is concerned 
with the relationship of Wicksell’s models to such as the 
quantity theory of money, business cycles, the writings of 
his Swedish contemporaries, and “Keynesian” economics. 

For purposes of assessing its impact on subsequent 
work, it is convenient to separate Wicksell’s macroeco- 
nomics intothree closely relatedcomponents: anaggregate 











supply and demand explanation of price level changes, a 
quantity theory in which the money supply is treated as 

an endogenous variable, and the depiction of economic 
processes as occurring discontinuously over time. Part 
II examines the somewhat diverse works of the Stockholm 
School in each of these three respects. The formulation 
of the Swedish “general theory of planning” and the dis- 
cussions of “monetary equilibrium” and disequilibrium 
(incorporating non-monetary variables) are shown to be 
important examples of later extensions of the first com- 
ponent, while monetary theory in general and the quantity 
theory in particular, with one exception, have been treated 
rather superficially. The final chapter is devoted to the 
study of Swedish period or discrete process analysis as 
proceeding from the third Wicksellian component. Inves- 
tigated here are the character of explicit Swedish dynamics, 
general problems in the construction of process models, 

a possible synthesis of the various branches of Stockholm 
process analysis, and a number of further uses for the 
basic analytical framework evolved. A concluding section 
attempts to evaluate the theoretical contributions of neo- 
Wicksellianism. 

For reference while reading the text, an appendix con- 
sisting of translations from significant articles in Swedish 
and German is included. There are also a mathematical 
appendix, in which, among other things, the solutions to 
the difference equations in the text are explained, and an 
appendix outlining the macroeconomic works of Wicksell’s 
Swedish predecessors. To facilitate further research, an 
extensive classified bibliography is provided. 

The major conclusions of this study are: (1) Wicksell’s 
original works merit much closer inspection than they 


have previously received, both to appreciate the full extent 


of their fundamental insights into the operation of. a mone- 
tary economy and to avoid serious misinterpretations of 
their scope and implications; (2) the magnitude of Wick- 
sell’s influence on the Stockholm School has typically been 
underestimated; and (3) there exists a puzzling lack of 
sophistication in the dynamic theories of Wicksell’s fol- 
lowers when compared with their contemporaries else- 
where. Microfilm $5.25; Xerox $18.40. 409 pages. 
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A STATE-WIDE SURVEY OF OPINIONS OF OHIO 
SCHOOL ADMINISTRATORS AND 
SCHOOL BOARD MEMBERS REGARDING 
POST-SECONDARY SCHOOL OPPORTUNITIES 


(L. C. Card No. Mic 59-1567) 


Carl Edgar Ayres, Ph.D. 
The Ohio State University, 1958 


The primary purpose of this investigation was to de- 
termine the opinions of public and private school adminis- 
trators and school board members in the state of Ohio 
regarding the need for additional educational facilities 





beyond the high school level and ways in which the need 
can best be met. | 

Nine hundred and eight respondents provided the data, 
more than four of every five of whom stated that education 
beyond the high school is needed to prepare the average 
youth of today for living in our modern world. Data re- 
vealed that the median percentage of 1957 high-school 
graduates entering four-year colleges or universities was 
24.3. The majority of persons responding were of the 
opinion that there is a need for two-year programs of col- 
lege-parallel and terminal courses in their communities. 
A large majority of them believed these courses should be 
provided by the county units; although a number of school 
administrators and school board members believed the 
need should be met by the separate school districts. 
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Most of the respondents thought that local community 
colleges would be best suited to meet the needs of the col- 
lege-age youth and adults in their communities; that these 
two-year institutions of higher education should be sup- 
ported by a combination of state and local funds and tuition; 
and that they should be controlled by the local communities 
and the state. 

More than 71.0 per cent of the respondents stated that 
legislation should be enacted that would permit separate 
school districts or a combination of districts to establish 
education on the thirteenth- and fourteenth-year level. 

More than three in four superintendents, executive 
heads and principals, and school board members expressed 
the opinion that a central agency, a state board, perhaps, 
is needed to set up a state-wide plan for the establishment 
of such centers of education, and that legislation creating 
a state agency should be enacted. The board or commis- 
sion would be responsible, among other duties, for making 
state-wide and community surveys to determine the places 
where additional post-secondary educational facilities are 
needed and where they should be established. 

Microfilm $3.55; Xerox $12.00. 274 pages. 


A STUDY OF JAPANESE EDUCATION AS 
INFLUENCED BY THE OCCUPATION 


(L. C. Card No. Mic 59-1319) 


Edward George Benoit, Ed.D. 
Michigan State University, 1958 


Supervisor: Clyde M. Campbell 


It was the purpose of the study to determine the changes 
which have taken place in Japanese education since the Oc- 
cupation began in August 1945. Pertinent geographical and 
historical material was presented to show the basis for 
and the evolution of Japan’s educational aims and organi- | 
zation. A review of the policies effected by the Supreme 
Commander of the Allied Powers through the medium of 
the Education Division, Civil Information and Education 
Section was made in connection with an examination of sub- 
sequent legislation as passed by the Japanese government. 

In Chapters VI and VII, the aims and organization of 
the educational system before and after the beginning of 
the Occupation and the ensuing problems were presented. 
These chapters were predicated in part upon the documen- 
tary evidence available to the writer and upon the results 
of interviews and questionnaires which were made and 
administered during the period 1952 to 1955, the results 
of which are given in chapters VIII and IX. The interviews 
and questionnaires consisted of questions designed to show 
the Japanese attitude toward, and the degree of acceptance 
of, the aims and policies initiated by the Occupation. The 
interviews were not limited to individuals associated with 
the educational system but included representatives of 
various occupations and professions as well as school 
board members, administrative personnel, college pro- 
fessors and teachers. The questionnaires were adminis- 
tered to teachers and to pupils of the sixth, ninth, and 
twelfth grades in the schools of Gumma Prefecture. 

It was found that the early Shinto beliefs which had 
formed the basis of Japanese culture for centuries had 





been interpreted so as to create an ultranationalistic phi- 
losophy for the justification of Japan’s militaristic, expan- 
sionistic policies of the prewar period. Known as State 
Shinto, this philosophy was introduced into the Japanese 
school system at the national level and was used to condi- 
tion the Japanese public to accept the policies which even- 
tually led to war and defeat. . 

Prior to the surrender of Japan, it had been emphasized 
by the Allied Powers that a re-education of the Japanese 
people was essential to prevent a recurrence of the condi- 
tions which had led them to disaster and the CI&E Section 
of SCAP was charged with the responsibility. 

All available evidence indicates thatthe Occupation ac- 
complished its mission efficiently and performed the dif- 
ficult task of imposing a democratic system of education 
upon the Japanese people and of reorienting public attitudes 
in Japan to such an extent that much of the educational 
policy which was established during the Occupation has 
survived the reaction which accompanied the Peace Treaty 
and the end of the Occupation period. 

Insofar as conclusions may be drawn, it appvars that 
a system of democratic education, adapted to the Japanese 
way of life, has become a reality in Japan and that a re- 
version to extreme ultranationalism, although theoretically 
possible, is extremely unlikely. It is evident that the value 
and implications of this great experiment in the transplant- 
ing of an alien system from one country to another have 
been overlooked and the possibilities of further research 
and study should be apparent. 

Microfilm $3.90; Xerox $13.20. 303 pages. 


USE OF INTENSIVE REVIEW AS A PROCEDURE 
: IN TEACHING ARITHMETIC 


(L. C. Card No. Mic 59-1669) 
Paul Clay Burns, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Herbert F. Spitzer 


The purpose of this study was to plan and put into prac- 
tice a set of review study lessons involving the fundamental 
operations with common fractions and decimal fractions for 


_ grade six and to determine any measurable effects of the 


same. 

The source of the population was classes in Kingsport, 
Tennessee, from which fourteen classes were assigned as 
class group at random to experimental and control groups. 
The group which received the review study lessons and 
accompanying illustrative guides was labeled the experi- 
mental graip; the group which used usual review proce- 
dures was labeled the control group. Evaluation of the 
method under stvdy was made through tests constructed 
for the study; standardized arithmetic tests; and reaction 
of teachers and pupils. 

Materials constructed for the study included review 
study questions, illustrative lessons, and tests. Twenty- 
four review study questions were designed for each lesson: 
five reviews for fractions (background; addition and sub- 
traction; multiplication; division; mixed practice) and 
four reviews for decimals (background; multiplication; 
division; mixed practice). Dlustrative guides were written 
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to accompany each set of questions. Tests for common 
fractions and decimal fractions were designed. 

The stages of the study developed as follows: The first 
test given was the standardized arithmetic achievement 
test. On October 11, 1957, the teacher- made fraction test 
was given as a pretest, and following units of study as out- 
lined for the four processes of fractions by both groups 
and the use of thé experimental materials by the experi- 
mental group, it was regiven on January 21, 1958, as an 
immediate recall test, and on February 4, 1958, after two 
weeks of interpolated work, as a delayed recall test. On 
February 5, 1958, the teacher-made decimal test was given 
as a pretest, and following the units of study as outlined 
for the four processes of decimals by both groups and the 
use of the experimental materials by the experimental 
group, it was regiven on April 22, 1958, as an immediate 
recall test, and on May 7, 1958, after two weeks of inter- 
polated work, as a delayed recall test. A different form of 
the standardized arithmetic test was administered on May 
8, 1958. The number correct out of total possible number 
was used to indicate scores on all tests. 

The difficulty discrimination, and reliability of teacher- 
made tests, were checked and appeared satisfactory. The 
review study questions appeared satisfactory. The learning 
measure selected for statistical analysis was the mean 
scores of the classes. The pretest scores were used as 
the control variable. The results of the fraction and deci- 
mal tests were combined into single scores. The fraction 
and decimal items on the standardized arithmetic test were 
isolated from other items and so treated. The mean gain 
between the pretests and post-tests, on teacher-made tests 
and the standardized subtest, indicated a significant differ- 
ence in favor of the experimental group when analyzed 
through the technique known as analysis of covariance. 

Keeping in mind the limitations of the study, the follow- 
ing tentative interpretations seem appropriate: | 

1. Pupils who had practice with review study questions 
tended to handle the test exercises more effectively than 
did those pupils who had had the same amount of instruc- 
tion but not review study lessons. 

2. A trend was noted that a greater difference in mean 
gain in favor of the experimental group from fraction and 
decimal pretests to immediate recall tests existed between 
the control and experimental low ability groups than the 
high ability groups. 

3. Content and method appeared acceptable to teachers 
and pupils as valuable and interesting. 

4. It seems that consideration should be given the sug- 
gestion that review question practices be used in the class- 
room, keeping in mind concomitant ideas involved in im- 
proving the use of such review study procedures. | 

Microfilm $4.40; Xerox $14.60. 341 pages. 





A STUDY OF SELECTED CHARACTERISTICS OF 
THE DROP-OUTS AF DILLARD UNIVERSITY 


(L. C. Card No. Mic 59-71) 


William Cope, Jr., Ed.D. 
Indiana University, 1958 


Chairman: H. Robert Kinker 


Statement of the Problem 


This problem was concerned with a study of selected 
characteristics of those persons who enrolled at Dillard 
University, but withdrew prior to the completion of the 
requirements for the baccalaureate degree. This investi- 
gation involved a detailed study of the drop-out as a high 
school student; as a college student; educational training 
and plans after leaving college; employment status since 
withdrawal; and family background. 


Procedures 


For this study a 30 per cent random sample was chosen 
from among those persons who enrolled at Dillard Univer- 
sity from September 1946 through September 1956, but 
withdrew before graduation. | 

A list of all drop-outs by years, for the 10-year period 
was secured from the registrar’s office. The total number 
included in this list was 1,353. This group was delimitated 
by removing the names of all persons listed as unclassified 
students; those who had entered the armed forces; students . 
who transferred to other institutions; and those who dropped 
out but returned to complete the requirements for gradu- 
ation. The number of individuals removed from the list 
was 243. The remaining 1,110 students were alphabetized 
and each assigned a number. This group constituted the 
population from which the sample was selected. Complete 
useable records were available for 302 of the persons 
chosen. . 

A 10 per cent random sample was drawn from the main 
sample for the purpose of personal interviews, in order to 
obtain additional information which was not available in 
the school records. Further, the interview was used to 
validate the information secured by use of the office form. 

Two instruments were used in this investigation, the 
office form and the interview guide. The office form was 
used to secure information directly from the school rec- 
ords and the interview guide was used to obtain through 
personal interviews information which was not available 
in the university files. Personal interviews were conducted 
with 30 former students. The findings in this study were 
presented in numbers and percentages. 


Major Findings 


1. There were half as many men as women and 94 per 
cent of them were unmarried at the time of withdrawal 

2. Approximately two-thirds of the drop-outs were 
graduated from high schools in the State of Louisiana. 
Nearly one-third of the total group came from high schools 
enrolling between 500 to 999 students, while slightly more 
than one-third finished from schools enrolling over 1,000. 

3. Over 50 per cent of the withdrawees were 18 years 
of age or younger when they enrolled at Dillard University, 
while six per cent were over 26 years of age. 
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4. Almost one-third of the group were in the second 
quintile in their respective graduating classes, and only 
one out of five ranked in the fifth quintile. | 

0. Approximately 80 per cent of the drop-outs partici- 
pated in some type of extracurricular activity while in high 
school, with the greatest interest displayed in music, dra- 
matics, and athletics. 

6. About half of the withdrawals did not progress be- 
yond the freshman year. Eighteen failed to complete one 
semester, 44 completed one semester, and 97 finished two 
semesters. The next largest group, or 75, dropped out at 
the end of the sophomore year. Almost 50 per cent of the 
drop-outs were doing passing work at the time of with- 

drawal.: | 
: 7. Approximately two-fifths of the group gave no rea- 
son for leaving college, while about the same ratio left for 
academic reasons. | 

8. The reasons for withdrawal given by about 20 per 

cent of the group were: insufficient money to continue, 
needed at home, and illness. 
. 9. In educational attainment, 19 of the fathers and 20 
of the mothers had received baccalaureate degrees. One 
hundred twenty-five of the fathers and 115 of the mothers 
had attended only elementary school. 

10. The occupational status of the parents of the 302 
drop-outs showed that 15 per cent of the mothers and fa- 
thers were in professional and proprietary and managerial 
positions, respectively. One hundred eighty of the fathers 
were employed as skilled and unskilled laborers, while 52 
of the mothers were domestic service workers and 191 
were housewives. 

11. The educational attainment of the siblings of the 30 
former students disclosed that 54 per cent of the brothers 
and 44 per cent of the sisters did not progress beyond high 
school. Microfilm $2.00; Xerox $6.60. 137 pages. 


A STUDY OF THE EFFECTIVENESS OF 
SELECTED MOTION PICTURES 
FOR REDUCING FRUSTRATION IN CHILDREN 


(L. C. Card No. Mic 58-7354) 


Earl Walter Denny, Ed.D. 
University of Washington, 1958 


Supervisor: Henry R. Fea, Ph.D. 


The primary purpose for this study was to determine 
the effectiveness of selected motion pictures for reducing 
frustration in pupils. Other purposes for the study were: 
(1) to discover the effectiveness of the motion pictures as 
related to the degree of initial frustration, (2) investigate 
the comparative adjustments of boys and girls, (3) to dis- 
cover areas where the motion pictures were most effec- 
tive as indicated by the measuring instrument, and (4) to 
discover the relationship between the amount of frustration 
reduction and the intelligence of the pupils to whom the 
motion pictures had been shown 


Methods and Materials Used 


To fulfill the purposes of the study, an experimental 
group of 249 eighth grade pupils and a control group of 205 





eighth grade pupils were selected from two junior high 
schools. The California Test of Personality, Intermediate 
Series, Form AA was administered to both groups. The 
experimental group was then shown six selected guidance 
motion pictures, one each day for six consecutive school 
days. Two weeks after administering the first test, both 
groups were retested with the California Test of Personal- 
ity, Intermediate Series, Form BB. Mean gains and losses 
between the first and the second test of the two groups were 
compared on the fifteen scores of the personality test. 

To discover the effectiveness of the motion pictures as 
related to the degree of initial frustration, the scores of 
subjects of each group were selected from each of the three 








- Major area scores which were below a minus one standard 


deviation. : 
To investigate the comparative adjustments of boys and 


girls, the mean gains and losses on the three major scores 


of the experimental girls and the control girls, of the ex- 
perimental boys and the control boys, and the experimental 
boys and the experimental girls were compared. 

The fourth purpose of the study was fulfilled by analyz- 
ing the data for the total groups on the fifteen scores of 
the personality test. 

To fulfill the fifth purpose for this study, two groups 
from the total experimental groups were selected. One 
group was composed of those subjects who ranked in the | 
upper quartile according to 1.Q. scores, and the other group 
was composed of those whose I.Q. scores were in the lower 
quartile. 


Conclusions 


1. The experimental group made greater mean gains 
and smaller mean losses than did the control group on the 
various scores of the personality test, therefore the motion 
pictures appeared to have had an effect in reducing the 
frustration in pupils. 

2. In the area of personal adjustment, the experimental 
group made greater and more significant mean gains than 
did the control group. Results in the area of social adjust- 
ment were uncertain. 

3. The motion pictures appeared to be more effective 
with the better adjusted subjects than with the more poorly 
adjusted subjects. 

4. It appeared that girls were better adjusted than boys 
and made a better adjustment after viewing the motion pic- 
tures than did the boys, particularly in the area of social 
adjustment. : 

5. The high I.Q: group was significantly better adjusted 
than the low I.Q. group, and made a better adjustment after 
viewing the motion pictures than did the low I.Q. group. 


Recommendations 


Recommendations arising from this study were: 

1. A similar study should be undertaken at a time when 
vacations or other situations could not greatly influence 
the results. 

2. A study similar to the present study, but more longi- 
tudinal in nature, might discover if motion pictures have 
lasting effects. 

3. Studies similar to the present study, but at various 
age and grade levels, might be of value. 

_ 4, Perhaps an analytical study to discover the relation- 
ship of personal and social adjustments would be worthwhile. — 
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5. A longitudinal study using motion pictures as a pos- 
sible means of reducing juvenile delinquency might be of 
interest. 

6. Studies of social adjustment particularly concerned 
with boys might uncover important factors. 

Microfilm $2.00; Xerox $5.60. 111 pages. 


AN HISTORICAL STUDY OF THE LEGAL AND 
CONSTITUTIONAL BASES OF PUBLIC 
ELEMENTARY EDUCATION IN THE PHILIPPINES 


(L. C. Card No. Mic 59-2116) 


Alfonso Gonzales Garcia, Ed.D. 
University of Michigan, 1959 


It was the purpose of this study (1) to present the his- 
torical development of the legal and constitutional bases of 
public elementary education in the Philippines, and (2) to 
find out the extent to which this obligation to provide for 
elementary education had been implemented by the govern- 


ment. The study had limited itself to the following threads 


of the changing educational pattern; namely, (1) legal bases 
of public elementary education at the time; (2) basic edu- 
cational objectives and ideas of the period; (3) the curricu- 
- Jum; teacher education; and (5) financial support of the 
elementary school. The delineation of the state of public 
elementary education along the lines mentioned above in 
each of the various periods of Philippine history essen- 
tially involved the descriptive method of research. As a 
whole, however, and even in the treatment of the problem 
within the various eras considered, the historical method 
had been predominantly used. 

Of the threads traced, it was found out that the educa- 
tion laws defined the borders within which elementary 
instruction of each period was framed; the objectives, 
curriculum and teacher preparation shaped the pattern of 
elementary education of each age; and finance provided the 
means by which the government implemented the educa- 
tional program. Each regime and the school system it 
established, had also its own over-all aim of education. 

' The main purpose of the Spanish government and the public 
school system it organized was to spread Christianity. 

The educational system that the Americans established had 
as its central purpose the preparation for “life in a demo- 

cratic society.” Japan, on the other hand, used the schools 
to create a “New Order” sine democracy. 

The different governments during the various epochs 
of Philippine history had promulgated laws to extend the 
benefits of elementary education to the people. Differences 
existed in their efforts tec implement these laws. 

The pre-Spanish homes extended under the State’s oA 
monishment very limited elementary education to the chil- 
dren. The Spaniards succeeded in accomplishing the main 
aim of the government and of the elementary schools but 
failed to extend to the masses the knowledge of fundamen- 
tal skills like the three R’s. The Revolutionary govern- 
ment did not live long to realize its objective of extending 
popular education to the people. The few schools estab- 
lished were far from satisfying the educational needs of 
the country. Of the threads traced, educational laws, ob- 
jectives, curriculum and the teacher education program 
had shown greater progress in evolution than the provision 





of finance especially during the more recent periods of 
Philippine history. The improved training program for 
teachers, however, had not affected greatly the percentage 
of qualified teachers in the elementary schools. The laud- 
able efforts of the government in the direction of increased 
appropriation to implement the educational laws so as to 
extend elementary instruction to the people had not also 
kept pace with the growth of school population. Appreciable 
advance had been made towards gearing elementary edu- 
cation to the needs of the community. 

Microfilm $5.60; Xerox $19.60. 440 pages. 


A STUDY OF THE STATUS AND THE 
EMPLOYMENT HISTORIES OF WHITE COLLEGE 
GRADUATES CERTIFIED AS SCIENCE 
TEACHERS IN LOUISIANA (1947-1956) 


(L. C. Card No. Mic 59-1532) 


John Lamar Garrett, Jr., Ph.D. 
Louisiana State University, 1959 
Supervisor: Dr. George H. Deer 

The purpose of this study was to investigate the status 
and the employment histories of the 1153 persons who were 
certified to teach science in Louisiana from 1947 through 
1956 in order to determine the extent to which this supply 
of science teachers is being utilized in the public schools 
of Louisiana. The data were obtained from records in the 
State Department of F~“~-cation, in the State Teacher Re- 
tireme™ “fice, and from a questionnaire. 

The results a ..us investigation in regard to the overall 
status of the entire group indicated that: 

1. A great majority were graduates of state- supported 
colleges in Louisiana. 

2. Only a relatively small number had earned graduate 
degrees. 

3. There were approximately twice as many men as 
women prepared for science teaching during this period. 

4. A large majority were certified to teach in two or 
more science areas. 

5. Mathematics was the most popular non-science area 
of specialization. 

6. In professional education, a median of 22 semester 
hours had been earned by the group. 

On the basis of their work records, the 1153 persons 
fell into five employment categories. About one-fifth had 
taught continuously since graduation. Approximately one- 
tenth had taught intermittently but were teaching in 1956- 
1957. Almost one-fifth had entered teaching but had left. 
A few were in school-related but non-teaching jobs. Fi- 
nally, and this appears to be significantly related to the 
maintenance of an adequate supply of science teachers, 
nearly half the total group never entered public-school 
teaching at all. Men were more inclined to remain in 
teaching than women. Other noteworthy features of the 
employment histories were: 

1. Of those who left teaching more left at the end of 
their first teaching year than at any other point. 

2. No notable differences were found as to the amount 
of science training between those who stayed in teaching 
and those who left. 
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3. The same overall patterns of training (majors, mi- 
nors, and professional education) were noted for those who 
have taught and those who have not taught. 

4. The utilization of science teachers in the public 
schools should be given special study. 

By means of a questionnaire, data were compiled re- 
garding the non-teaching employment of science-education 
graduates. It was found that a large majority of the non- 
teaching group were housewives, industrial employees, or 
in military service. Reasons cited most frequently for not 
entering or for leaving the teaching profession were in- 
adequate salaries, undesirable working conditions in the 
schools, and military or domestic obligations. Over half 
of those responding to the questionnaires said that they 
would like to teach if conditions were more favorable. 
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AN EVALUATION OF CONSERVATION EDUCATION 
IN RELATION TO THE TOTAL PROGRAM 
_OF EIGHT SCHOOL CAMPS 


(L. C. Card No. Mic 59-2133) 


William Lester Howenstine, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to evaluate the status of 
conservation education in a selected group of eight school 
camps with particular reference to a) the emphasis placed 
on conservation education in comparison with other sub- 
jects of the camp programs, and b) the relationships that 
exist between conservation education and the employment 
status of the leaders involved in the camp program. (For 
the purpose of this study staff members were classified 
in seven different groups: classroom teachers, special 
teachers, permanent camp staff, college students, high 
school students, parents, and resource people.) 

The investigator spent approximately one week in each 
of the school camps, observing the program. A time study 
and descriptive record were made of all activities ob- 
served. These activities were analyzed in terms of 1) the 
amount of time spent on different school subject areas, 

2) the content of the activities in terms of these subject 
areas, and 3) the relative emphasis given by the different 
groups of staff members to several instructional meth- 
ods (lecture, discussion, demonstration, and non-verbal 
activity). 

In addition, most of the staff members of these camps 
were interviewed and participated in a selection device 
to determine the relative importance which they placed 
upon twenty-eight potential objectives for school camping. 
The results of the objectives selection showed a signifi- 
cantly high rating given to two of the four groups of ob- 
jectives--the social objectives and those objectives deal-. 
ing with natural science and conservation. A significantly 
_low rating was given to the group of objectives dealing with 
physical education, health, safety, and recreation. Con- 
servation education as a specific objective was rated very 
high. 

In contrast with the high rating of conservation as an 
objective of school camping, the observations of actual 
camp programs showed very little attention given to con- 
servation education. Conservation activity was small in 


quantity and poor in quality. However, much attention was 
devoted to natural science in the camp program. There 
seemed to be a tendency among many school camping lead- 
ers to equate nature study with conservation education. 

The time study of the program showed several interest- 
ing differences in stress given to various school subjects 
and to planning and evaluating activities. While school 
camping can have application in many subject fields, this 
research indicates that it has particular relevance to con- 
servation, natural science, physical education, and demo- 
cratic citizenship. 

In conclusion, inadequate preparation of teachers in the 
field of conservation seems the major reason for the slight 
emphasis which these camps gave to conservation educa- 
tion in their programs in spite of their stress upon con- 
servation as a primary objective. With problems of re- 
source management becoming increasingly important it is 
urgent that fuller use be made of the educational opportuni- 
ties presented by school camping in the field of conserva- | 
tion. In the final two chapters the author proposes several 
ways of meeting this challenge. 

The Appendix includes detailed, classified summaries 
of the activities observed in the eight school camps. 

Microfilm $2.85; Xerox $9.80. 219 pages. 


A STUDY OF THE EFFECTIVENESS OF A 
FIRST GRADE LISTENING TEST AS A 
PREDICTOR OF READING ACHIEVEMENT 
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Sister Mary Flavian Launderville, Ph.D. 
State University of Iowa, 1958 


Chairman: Dr. Herbert F. Spitzer 


Purposes and Materials 








The purpose of this study was to investigate the use of 
a measure of listening ability as a means of predicting 
success in first grade reading. To carry out the investi- 
gation it was necessary to construct and administer a test 
to measure pupil ability in listening at the beginning of the 
year and to ascertain the reading achievement of pupils at 
the end of the year. 3 

A listening test called a Reading Readiness Listening 
Test was built. The test attempted to measure pupil’s 
ability in these areas of reading: following directions, 
noting details, concepts of sequence, resolving main ideas, 
and making inferences. The test employed pictorial repre- 
sentation of the correct answer and foils to each item. 

_ An achievement test dealing with the same areas of 
reading was constructed and administered to the pupils 
near the close of the first year of school. 

To provide the same comparative data on the Reading 
Readiness Listening Test and the end-of-the-year reading 
achievement test scores made by these pupils on the stand- 
ardized reading readiness test (Harrison-Stroud) and ona 
standardized reading achievement test (Stroud, et. al. Pri- 
mary Reading Profiles) were utilized. 

The four tests were used in eleven classrooms in one 
school system over a period of one year (May, 1957, to 
May, 1958). The loss of pupils due to change of pupil’s 
residence, illness on testing days and the like resulted in 
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the loss of 105 pupils from the total of 279 which took part 
in at least one part of the testing procedure. 

The mean, the range, and the standard deviation of 
scores and other characteristics showed that both the read- 
ing readiness listening test and the primary reading test 
constructed for the study operated in a satisfactory manner. 

The correlation between the scores on the reading read- 
iness listening test and the primary reading test was found 
to be .53. The correlation between the reading readiness 
listening test and the standardized reading test was .53. 
The correlation between the scores on the standardized 
readiness test (Stroud-Harrison) and the standardized read- 
ing test (Stroud et. al. Reading Profiles) was .50. The cor- 
relation between the reading readiness listening test and 
the standardized reading readiness test was .235. The 
multiple correlation obtained between a composite of the 
two readiness tests and the primary reading test was .66. 
The multiple correlation between the composite of the two 
readiness tests and the standardized reading test was .66. 

The data obtained warrant the following conclusions: 


(1) A listening test of the type constructed in this study 
can be used to measure the varying listening compre- 
hension abilities of beginning first grade pupils. 


(2) A listening test of the type used in this study was as 
effective in predicting success in reading as was a 
standardized reading readiness test. 


(3) The performance of the listening test and the reading 
achievement test for use in this study warrant the care- 
ful and costly work that is essential in the development 
of all good educational measuring instruments. Such 
work should result in the improvement of these tests © 
to the point where they might be more useful than the 
currently available readiness tests. 


(4) The rather low correlation between the two readiness 
tests and the fact that the multiple correlation is highér 
than when either of the readiness tests is used alone, 
warrants an attempt to build a reading readiness test 
that combines the features of both. 
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PRINCIPLES OF FOLLOW-UP RESEARCH 
IN BUSINESS EDUCATION 


(L. C. Card No. Mic 59-78) 


Robert Arnold Lowry, Ed.D. 
Indiana University, 1958 


Chairman: Dr. Elvin S. Eyster 


The Problem 


The problem was to derive principles to serve as a 
guide in making follow-up studies of high-school graduates 
who have studied business subjects. These principles were 
evolved from evidence assembled through (1) analyzing 
reports of recent formal follow-up studies in business 
education, (2) tracing the development of follow-up re- 
search in education in the United States, and (3) reviewing 
published literature relating to purposes, methods, pro- 
cedures, techniques, and practices in follow-up research. 





Procedure 


Guides were devised to aid in analyzing the character- 
istics and designs of follow-up studies and the topical or- 
ganization of findings presented in the reports of these 
studies. Thirteen criteria were applied in selecting twenty 
recent masters’ theses reporting follow-up studies in busi- 
ness education. The characteristics and designs of these 
studies and the topical organization of the findings pre- 
sented in the theses were analyzed. 

Through a search of both published and unpublished 
sources, the development of follow-up research inAmerican 
education was traced from 1894 to 1930. 

Published literature relating to purposes, methods, pro- 
cedures, techniques, and practices in follow-up research 
was searched. 

Principles for improving follow-up research in business | 
education were derived from the evidence assembled from 
all of these sources. 


Findings and Conclusions 


The findings consist of (1) a record of the development 
of follow-up research, (2) an analysis of the character- 
istics and designs of recent formal follow-up studies in 
business education, and (3) an analysis of the topical or- 
ganization of the findings presented in the reports of these 
studies. These findings provided the evidence from which 
principles for improving follow-up research in business 
education were evolved. Stated in abbreviated form, these 
principles are: 

The purpose of the study should be definitely determined 
and should serve as a control in preparing the research 
instrument. : 

The feasibility of conducting the survey should be de- 


termined through preliminary investigation. 


Adequate time should be allotted for planning the survey, 
gathering data, and preparing the report. 

The number and recency of graduating classes to be 
surveyed should be governed by the purpose of the study. 

The basis for selecting the graduates should be clearly 
and definitely stated. 

An appropriate technique for gathering data should be 
selected. The mailed questionnaire technique may often be 
the most satisfactory. 

A written questionnaire should contain only absolutely 
essential questions that the subjects are likely to be able 
and willing to answer. 

Research instruments should be subjected to careful 
scrutiny and try-out before final use. 

There should be carefully planned, persistent effort to 
obtain replies. 

Personal appeals that do not endanger frankness in re- 
sponse should be used to motivate subjects to reply. 

Complete information should be given concerning the 
number of eligible subjects, the number to whom question- 
naires were sent, the number of possible respondents, the 
number of actual respondents, and the number of usable 
replies received. 

The occupational data presented should provide a sound 
basis for generalizations concerning occupational experi- 
ences and status and should ordinarily be related to what 
is known concerning the characteristics and experiences 
of the subjects. 

The possibility of utilizing information already available 
in school records should not be overlooked. 
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The classification of data should ordinarily include 
classification by year of graduation and sex of the subjects. 

Meaningful relationships among findings should be em- 
phasized throughout the report. 

The report should include information that may be help- 
ful in evaluating the procedures, techniques, and practices 
employed. Microfilm $4.00; Xerox $13.40. 310 pages. 


THE ADEQUACY OF SELECTED PROCEDURES 
DEVELOPED FOR ADMINISTERING THE 
EVALUATIVE CRITERIA STUDY IN OREGON 


(L. C. Card No. Mic 59-1711) 


Clyde Melvin Martin, Ed.D. 
Oregon State College, 1959 


Major Professor: Stanley E. Williamson 


The purposes of this study were: (a) to determine the 
adequacy of selected procedures established for adminis- 
tering the Evaluative Criteria evaluation; (b) to appraise 
the effectiveness of the evaluations in designated areas of 
school improvement; and (c) to determine the desirability 
of a continuation of the use of the Evaluative Criteria by 
the school staffs of Oregon secondary schools. 

In undertaking the study, a survey was made of the lit- 
erature in regard to the development of the Evaluative 
Criteria and in regard to the use of the Criteria in the 
United States. : 

The data upon which the findings are based were ob- 
tained by means of the survey method. Questionnaires 
were mailed to 799 school staff participants and 395 visit- 
ing committee participants in the fifty-four school evalua- 
tions. The school staff replies represented an 85.0 per- 
cent usable return and the visiting committee replies 
represented a 95.9 percent usable return. Percentages of 
responses for each procedural and appraisal statement 
were computed from the data and each procedure was listed 
in rank-order of adequacy. Comparisons of percentages 
of responses and rank-order placements were made on the 
basis of the designated classifications of the respondents. 

The major findings were as follows: 

1. The self-evaluation procedures were adequate by 
79.5 percent of the school staff respondents. The visitation 
procedures were considered adequate by 70.3 percent of 
the school staff and 73.1 percent of the visiting committee 
respondents. 

2. The self-evaluation procedures considered least 
adequate were in regard to the orientation of the school 
staff and the duration of the school evaluation. It was indi- 
cated that the period of orientation of the school staff should 
be increased. The visitation procedures considered least 
adequate were in regard to the representation of educa- 
tional positions on the visiting committee and the duration 
of the visitation to the school by the visiting committee. 

It was indicated that more teachers should be represented 
on the committee and that the duration of the visitation 
should be increased. 

3. Approximately eight out of ten of the school staff 
and nine out of ten of the visiting committee respondents 
indicated that the school evaluations contributed to a better 
understanding of the total school program. 





4. In regard to the statement that significant improve- 
ments in the school program and facilities had resulted 
from the evaluation, 62.3 percent of the school staff re- 
spondents indicated agreement with the statement while 
11.6 percent indicated disagreement. Approximately 23.0 
percent were undecided as to improvements resulting from 
the evaluation. 

5. Approximately seven out of ten school staff respond- 
ents and eight out of ten visiting committee respondents 
indicated that the Evaluative Criteria evaluation should be 
recommended toother school staffs. Only 7.0 percent of the 
school staff members would not recommend the program. 

The major recommendations resulting from the findings 
were as follows: 

1. It-is recommended that the secondary schools in 
Oregon continue the use of the Evaluative Criteria as an 
evaluative instrument. 

2. It is recommended that the coordinators of the Cri- 
teria evaluations place additional emphasis upon the im- 
portance of comprehensive follow-up activities by the 
school staff. 

3. It is recommended that the State Department of Edu- 
cation, in the coordination of future Criteria evaluations, 
establish experimental programs in which the following 
administrative areas may receive further study: 


a. The period of time for the orientation of the school 
staff. 

-b. The duration of the school evaluation. 

c. The duration of the visitation to the school. 

d. The representation on a visiting committee with 
special attention given to the number of class- 
room teachers on the committee. — 

Microfilm $2.35; Xerox $8.20. 180 pages. 


THE RESOURCE VALUE OF EMPLOYERS IN 
THE DEVELOPMENT OF POST-HIGH SCHOOL 
OCCUPATIONAL TRAINING AS INFLUENCED BY 
THEIR AWARENESS OF SUCH PROGRAMS 
‘AND OTHER RELATED FACTORS 


— (L. C. Card No. Mic 59-2161) 


William Donald Nelsen, Ph.D. 
University of Michigan, 1959 


This study was exploratory in nature its purpose being to 
determine the resource value of business executives in the 
development of occupational training in an under-developed 
area. It was the assumption of the writer that the economic 
development of any geographical area is dependent upon 
the vision and capacity of its executive leadership and that 
educators have a responsibility to understand and to de- 
velop that leadership. Evidence was sought to test the 
hypothesis that business and industrial leaders are aware 
of post-high school, less-than-college degree, occupational 
training programs, and understand the relationship of such 
programs to the use and development of personnel. 


The primary source of information were 128 executives 
responsible for hiring workers--91 from Marquette County, 
Michigan, and 37 selected from the 4 other largest cities 
of the Upper Peninsula of Michigan. Since the executive 
was interviewed in his capacity as an employment officer, 
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it was assumed that his response reflected company policy. 
A stratified sampling technique was used to select the em- 
ployers. A personal interview technique utilizing an open. 
end or free answer interview schedule was used to secure 
responses. The responses were analyzed by various demo- 
graphic characteristics as well as by a comparison of fre- 
quency of replies. 


The investigation revealed that more than half of the exec- 
utives had no schooling beyond high school and that 74 per 
cent of them had less than a four year college education. 
Forty-seven per cent of the executives interviewed had 
been in their present position ten years or more. And 63 
per cent of the interviewees were occupying top position 
in their firms (owner, partner, or president). 


The conclusions drawn from the study by the investigator 
were: 


1. There are executives in the community who are willing 
to serve.as resource persons in the development of 
post-high school occupational training programs and 
have potential for significant contributions. At the 
present time, however, and in the area studied, the 
majority of the executives would be of doubtful assist- 
ance in such roles. 


. There is a definite need for leadership in the develop- 
ment of programs to study manpower needs in the area 
and methods of securing training to meet these needs. 


. A great need exists for improved communications be- 
tween employers and agencies able to assist manage- 
ment with occupational training. 


. Executives of businesses such as are represented by 
the sample tend to make little use of school training as 
a means of developing their businesses, 


. Management initiative and aggressiveness in the type of 
area studied sags because employers have not been 
faced with many of the management problems brought 
about by recent technological developments or economic 
conditions. 


. Interview techniques such as employed in this study can 
be used by educational institutions to secure valuable 
information for and to create interest in occupational 
training programs. 
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THE OCCUPATIONAL ACHIEVEMENTS OF 
GRADUATES OF A TECHNICAL INSTITUTE 


(L. C. Card No. Mic 59-1737) 


Robert Derial Pease, Ed.D. 
The University of Buffalo, 1959 


This study endeavored to determine the occupational 
achievements of graduates of a two year technical institute 
program and the validity of the empirical judgment that 
graduates of technical institute programs do not remain in 
large degree technicians but rise to higher occupational 
levels. 

The institute selected for this study, The Rochester 





Institute of Technology, began its programs in the 1880’s. 
It has increased in size, expanded its offerings, and up- 
graded its programs in keeping with the expansion of Amer- 
ican education. : 

The study was broad and sought to establish basic evi- 
dence of the occupations first entered, of present occupa- 
tions, of degree of advancement of the group and a list of 
occupations entered and achieved by technical institute 
graduates. 

It was hypothesized that a majority of graduates of tech- 


_ nical institute programs of two year duration would achieve 


professional or managerial rank and that those who did not 
would achieve respected occupational statuses as technicians. 

The instrument used to obtain the data was an alumni 
questionnaire developed in cooperation with the Coordina- 
tor of Educational Research and the Dean of Instruction of 
the Institute. There were forty five questions. The re- 
plies to two parts of two questions used related to first 
job and present job titles as specified by the employer. 

Classification of occupations was by Dictionary of Oc- 
cupational Titles code numbers using the first three digits 
only. ib 

The questionnaire was sent to 5,372 alumni for the 
years 1927 through 1956 for whom adequate addresses 
were available. Usable replies were received from 2,208. 
Of these 1,258 graduated with the Diploma of the Institute, 
681 graduated with the Associate in Applied Science De- 
gree and 67 graduated with the Bachelor of Science Degree. 
There were also 202 non-graduates. : 

The study offers evidence that a sizable minority of 
graduates and non-graduates of the two year technical in- 
stitute programs found first jobs in professional and man- 
agerial occupations. Those alumni who found first jobs in 
occupations below this level did not remainthere but tended 
to upgrade either to professional and managerial work or 
in the skilled trades to supervisory positions. 

The Bachelor of Science graduates found first jobs 
largely in professionaland managerial occupations. Changes 
which occurred were out of professional and sub-profes- 
sional classifications into the armed services, to becoming 
a housewife or into clerical and sales work. 

Among Diploma graduates, after eliminating those not 
“cainfully employed,” over 50% were in professional or 
managerial present jobs and just under 50% of non-gradu- 
ates were also. Nearly 40% of Associate in Applied Sci- 
ence graduates, having graduated not over seven years 
before the study, were in professional and managerial 
work. These data would indicate that definite progress to 
upper level jobs occurred but took longer than for gradu- 
ates with Bachelor of Science Degrees. 

The hypothesis was supported for Diploma graduates 
who had been graduated eight to thirty years but not for 
Associate in Applied Science graduates. 

Variables affecting the results of the study, recognized 
but not isolated, include further education, occupational 
motivation or goal, financial obligations and academic 
ability. 

Evidence as found that technical institute graduates do 
rise above technicians’ rank indicates that at some point 
in selection of students, in curriculum content, in occu- 
pational motivation or in some other factor, technical in- 
stitute programs are at a higher level than appropriate 
for the occupational goals ascribed to their curricula. 

Recommendations for further study include replication 
at other institutes and intensive depth studies of graduates 
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to identify the effects of the variables found in this broad 
study. Microfilm $3.80; Xerox $12.80. 295 pages. 


AMERICAN CULTURE AND AUTHORITY: 
A CRITICAL ANALYSIS, WITH SOME 
IMPLICATIONS FOR EDUCATION 


(L. C. Card No. Mic 59-5323) 


Aubrey Lloyd Pulliam, Ed.D. 
Michigan State University, 1956 
Supervisor: Milosh Muntyan 

If educators understand the behavior of the people with 
whom they work, they may hope to be more effective as 
leaders. 

The culture complex of “authority” is most influential 
in directing the behavior of Americans. 

This study is confined to authority in the Protestant 
culture of white, democratically oriented, third generation 
Americans, who reside outside of ethnic communities, in 
urban sociocultural areas outside New England and the 
South, but including metropolitan cities in the United States. 

The individual is central in the ideological foundation 
underlying authority in American Protestant culture. Cul- 
tural patterns which reinforce individualism are freedom, 
independence, self-reliance, equality, antipathy to control, 
and self-interest phrased as materialistic success. Moral 
and religious sanctions support these patterns. 

While his ideology holds forth to urban man the glories 
of individualism, his environment, characterized by de- 
pendence and control, denies them. Resultant conflicts in 
society and personalities makes it difficult to predict be- 
havior in authority relations; each relationship must be 
evaluated on its own merits. 

The authority of the individual includes those activities 
it is within his competence to accomplish alone. 

In all activities which require the contribution of more 
than one person, authority, as here defined, lies with the 
subordinate. This is true because the subordinate has it 
within his power to deny the contributions necessary to 
make cooperative activity a success. Subordinate authority 
is reinforced by individualistic ideology which results in 
the feeling that individuals have the right to participate in 
decisions which affect their self-interest. Individuals who 
perceive that their success demands it, will give overt 
conformity to superiors, and behave covertly in accordance 
with their group culture and personality. 

Democratic authority is that condition where the ma- 
jority of people in a specific social situation approve the 
action of leadership and provide the requisite means for 
exercising it effectively. 

Every human relationship is an authority relationship 
because approval or disapproval of the behavior in the re- 
lationship is present in some degree. Consequently, all 
human relationships in education are involved in the prob- 
lem of authority. 

The theory of “superior authority” is dominant in the 
general culture and has some practical usage in educa- 
tional activities. However, because most educational ac- 
tivities are cooperative in character, authority in most 
educational activities lies with the subordinate. 





In learning activities, the teacher has the authority of 
the community to teach and to control the activities of the 
students. Since “student” learning lies within the student’s 
SRROENY, the teacher’s authority does not go beyond “teach- 
ing” and “controlling.” 

Because the educator is in the position of stirnulus- 
leader, the way he phrases his behavior will be a major 
determinant of the amount of psychological acceptance and 
authority which others grant to his leadership. 

Other people grant authority to the educator when his 
communications are understood, when they are compatible 
with self-interest and perceived patterns of success, and 
when the individual is able to accept and act upon them. 

To win the authority necessary to be effective and effi- 
cient, the educator must be competent in the psychological 
and socio-cultural aspects of his relationships with sub- 
ordinates, peers, and superiors. He must be competent in 
his general role in profession and community, and in his 
annual task of winning authority to practice his expertness. 
The adult educator must be capable of winning a clientele; 
in a compulsory situation the education must win the clien- 
tele assigned to him. Winning psychological acceptance of 
his communications is necessary to make the educator’s 
authority complete. 
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The decisions and problems confronting youth today are 
so varied and so complex that they need competent guidance 
services. The expanding program of guidance services in 
the public schools has helped many young people make their 
choices and adjustments in a more constructive and satis- 
fying manner. The churches are becoming increasingly 
aware of their responsibility to guide their young people 
in the material problems of life as well as in the spiritual 
problems. The churches may have their own contributions 
to make to the growth of the guidance movement. 

Even as the churches have learned methods and tech- 
niques of education from the public schools, sothe churches 
might learn methods and techniques of guidance from them. 
Such learning depends in large measure upon the degree of 
cooperation existing, or which could exist, between the two 
institutions. One of the purposes of the study was to exam- 
ine the present and possible degree of cooperation in pro- | 
viding guidance services for youth. 

The accepted responsibility of churches for providing 
guidance services was studied. Present and proposed guid- 


-ance services were examined as to their adequacy and the 


extent to which they conform to principles that should un- 
derlie church guidance services. Consideration was given 
to the question of whether local churches should provide 
guidance services if these were already provided by local 
public high schools. 
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The literature was not extensive in this new field of 
study. It was necessary to inventory the opinions of those 
who were believed to be most interested in the role of the 
churches in providing guidance services. These included 
the clergy and the denominational officers of the four se- 
lected denominations: Disciples, Episcopal, Methodist, 
and Presbyterian U.S.A. These included guidance experts 
interested in the work of the church. Directors of guidance 
in public high schools were included for their opinions as 
to the present and possible cooperative relationships be- 
tween the churches and the schools. 

This study revealed that the degree of cooperation be- 
tween the churches and the public schools in guidance is 
small, but both the clergy and the directors of guidance 
agree that a greater degree of cooperation would be pos- - 
sible. School guidance personnel were more willing to 
offer assistance to the clergy in organizing church guid- 
ance services than the clergy were desirous of accepting 
such assistance. 

The study indicated church personnel feel a responsi- 
bility for providing guidance services. However, the gen- 
eral lack of guidance services in local churches does not 
reflect this feeling of responsibility. The study revealed 
agreement among the church personnel that guidance serv- 
ices would be provided best in cooperation with the public 
schools. | 

A study of the present objectives of church recruitment 
programs indicated they fall short of meeting the criteria 
for guidance services as conceived and applied by the pub- 
lic schools. The objectives are insufficient for meeting 
the various needs of youth and lack conformity with the 
principles that should underlie church guidance services. 

The significance of the findings will best be realized if 
they are utilized by the denominations for providing guid- 
ance services for their young people. Future planning can 
be carried out with greater assurance concerning the role 
of the churches in providing guidance services and witha 
greater knowledge of the cooperation between the churches 
and the schools in providing such guidance services for 
young people. Microfilm $4.50; Xerox $15.00. 349 pages. 


COMPULSORY EDUCATION FOR IRAQ 
(L. C. Card No. Mic 59-2171) 


Mohammad Jawad Ridha, Ph.D. 
University of Michigan, 1959 


Among the chronic problems of Iraq the problem of 
social vacuum is a prominent one. Sociologically, the 
struggle for power among different social forces is not an 
uncommon phenomenon, nor is it an unhealthy symptom of 
social and cultural regeneration. The struggle for power 
becomes dangerous and threatening to the common welfare 
of the community only when political opinion is polarized 
and becomes irreconcilable. Polarization of this nature 
results, inevitably, in the creation of a social vacuum which 
in its turn, facilitates, and consequently invites, revolu- 
tionary attempts at change. Iraq has frequently suffered 
from such eruptions. 

In the quest for a solution to this dilemma, universal 
education is one of the most effective instruments. Of 
course, by itself it can not be a panacea. The roots of the 





problem are deeply entrenched in the economic structure 
of the society. Nevertheless, a solution to the problem of 
social vacuum can not be affected without it. 

The intricacy of this situation has led to the develop- 
ment of two conflicting attitudes toward the issue of com- 
pulsory education in Iraq. The first is based on the theory 
that until most of the social and economic obstacles in the 
way of universal compulsory education have been overcome 
there is no prospect for its being implemented. The other 
attitude is based on the theory that education is a funda- 
mental condition for the agricultural, industrial and tech- 
nical progress of the country as well as for the develop- 
ment of a fuller cultural life and the sound growth of 
democratic institutions. The advocates of this theory draw 
the conclusion that without compulsory education illiteracy 
can never really be stamped out and the people given the 
means of acquiring the practical knowledge which enables 
them to raise their standard of living through their own 
efforts. | 

In the face of this conflict, the present study had to be 
given a new orientation which was founded on two major 
premises; first, since education does not function ina 
social vacuum, consideration must be given to those fac- 
tors, social, economic and administrative, which affect the 
issue of compulsory education; second, since the project 
of compulsory education is going to affect directly the life 
of the people then it is not only expedient, but also indis- 
pensable that the people themselves must have a say in it. 
The general questionnaire and the special questionnaire 
were devised to serve this purpose. 

In relation to the first premise there were many indi- 
cations to confirm the assumption that the advancement of 
universal free and compulsory education, conditioned as it 
is by the social and economic structure of the society, can 
function as a powerful and constructive instruments in the 
process of reshaping Iraq’s life. Therefore, the conditional 
requirement that all social, economic and political prob- 
lems of the society must be overcome before it becomes 


_ possible to apply the principle of compulsory education 


appears to be a preventive factor. 

In relation to the second premise, the people showed 
a genuine interest in the problem and their replies to the 
questionnaire manifested a strong desire for compulsory 
education and a considerable willingness to cooperate with 
their local and central authorities for the implementation 
of such a scheme. 

With the enthusiastic readiness of the people to accept 
compulsory education, and with the fact that the govern- 
ment is able, technically and financially, to shoulder the 
responsibility for establishing and maintaining a system 
of compulsory education, the argument that the time is ripe 
for establishing such a system in Iraq, provided that the 
application of the principle is preceded by careful and wise 
planning, becomes convincing. 

Microfilm $3.50; Xerox $12.00. 271 pages. 
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A FOLLOW-UP STUDY OF GRADUATES IN 
EDUCATION WHO HAVE RECEIVED THE MASTER’S 
DEGREE AT THE UNIVERSITY OF ARKANSAS 


(L. C. Card No. Mic 59-1377) 


Donald E. Sater, Ed.D. 
University of Arkansas, 1959 


Major Professor: Roy B. Allen 


Purposes of the Study. The purposes of the study were 
to make available information concerning the professional 
and educational background of the Master degree graduates, 
to discover what professional duties and activities such 
graduates were engaged in, and to learn how Master degree 
graduates felt about their graduate training at the Univer- 
sity of Arkansas and other related issues. 

Method of Research. Data were obtained by sending an 
information form to 800 individuals who received the Mas- 
ter of Education degree from 1953 to 1958. A total of 403 
usable information blanks were returned. This repre- 
sented 50.375 per cent of all the information blanks mailed. 

The opinions of the Master degree graduates were ob- 
tained and analyzed under the following major divisions: 
background information of the personnel; education and 
experience; graduate program évaluation; general opin- 
ions on issues related to graduate work; and summary, 
conclusions, and recommendations. 

Findings. Some of the more important findings of the 
study are as follows: 

1. The Master degree graduates received their Bache- 
lor’s degrees from 30 different institutions, 14 of which 
were in the state of Arkansas. 

2. The majority of the Master degree recipients re- 
ceived the Master’s degree in fewer than five years after 
receipt of the Bachelor’s degree. 

3. A considerable number of the graduates did not 
have any teaching experience before obtaining the Master’s 
degree. 

4. The number of Master degree graduates obtaining 
administrative positions increased considerably after re- 
ceipt of the Master’s degree, while the number in second- 
ary and elementary positions decreased. None of the Mas- 
ter degree graduates were doing college teaching before 
receiving the Master’s degree, while fourteen listed col- 
lege teaching after obtaining the Master’s degree. 

9. Education was the most important undergraduate 
major, while social studies was the most important under- 
graduate minor. 

6. As to the value of Education courses taken, there 
seems to be a feeling that the graduates are not completely 
satisfied with the total program; but they are not highly 
critical of it either. 

7. It was fairly definite as to the three courses con- 
sidered the most valuable to the Master degree graduates 
in their work by the Administration, Secondary, and Ele- 
mentary graduates. It was difficult for the graduates to 
pick the one course they considered the least valuable. 

8. There seemed to be considerable doubt by many of 
the graduates as to the number of hours that should be 
required in the major field. The greatest number, or 38.46 
per cent, believes that 18 hours should be sufficient. 

9. The written examination is the type of comprehen- 
sive examination preferred by over a majority of the grad- 
uates as partial fulfillment of the Master’s degree program. 





10. The obtaining of the Master’s degree resulted in a 
substantial salary increase for a large majority of the re- 
spondents as well as professional improvement. 

11. There were many professional duties for which grad- 


uate training was considered inadequate. Too much theory 


and not enough practical application was the central theme 
of most of the suggestions. 

12. A very small percentage of the Master degree grad- 
uates in Education makes use of the placement bureau at 
the University of Arkansas. 

13. The graduates seem to feel that the social activities 
are a necessary part of the total educational program and 
should be left about the same or increased in the future. 

Recommendations: i ae 

1. The faculty should devote more time and provide 
more opportunities to counsel with the individual student 
concerning his problems. 

2. There should be a more thorough evaluation of the 
course offerings with a view to making them more practi- 
cal and meaningful to the student. When possible, super- 
vised practice in actual school situations should be en- 
couraged. 

3. Instructors should be aware of and understand the 
actual on-the-job situations that exist in our public schools. 
4. Closer professional liaison should be maintained 

between the graduates and the College of Education. 

2. Expanded and improved library services should be 
a primary consideration. 

6. The placement office and the College of Education 
should be more closely coordinated to assist the graduates 
in obtaining professional employment. 

7. Continuous follow-up should be a part of the total 
educational program. 

Microfilm $2.00; Xerox $6.80. 
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A DESCRIPTIVE SURVEY OF FOREIGN LANGUAGE 
OFFERINGS IN THE PUBLIC ELEMENTARY 
SCHOOLS IN THE EIGHT COUNTIES OF 
WESTERN NEW YORK STATE 


(L. C. Card No. Mic 59-1515) 


Frank H. Scherer, Ed.D. 
The University of Buffalo, 1958 


This study is a descriptive survey of foreign language 
offerings in the public elementary schools in the eight 
counties of western New York State. The study was de- 
signed to identify and provide information onthe following: 


1. The districts where foreign language instruction had 
been offered in one or more classes in one or more 
elementary schools prior to September 1956. The dis- 
tricts where offerings were discontinued and why they 
had been discontinued. 


. The districts where foreign language instruction was 
offered to one or more classes in one or more ele- 
mentary schools during the academic year 1956-1957. 
The development, organization, and operation of these 
programs; teacher preparation; instructional method- 
ology; instructional aids; and evaluation techniques in 
use were also investigated. 
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3. The districts where an elementary school foreign lan- 
guage program was being considered for the future. 


Data Gathering Techniques.-A questionnaire was de- 
veloped by the researcher, revised by a forty member | 
committee of educators, and distributed to 112 highschool 
districts. A 100 per cent return was received from the 
questionnaire. Ninety contacts and interviews were con- 
ducted by the researcher with administrators, supervisors, 
and/or teachers in those school districts identified by the 
questionnaire which had offered foreign language instruc- 
tion to one or more elementary school classes prior to 
September 1956, during the academic year 1956-1957, or 
anticipated the offering in the future. As interview guide 
was developed, revised as a result of a pilot study, and 
used during the interviews. 

Limitations.-This study was limited to the 112 public 
school districts (including the two State University of New 
York Teachers Colleges) in Allegany, Cattaragus, Chau- 
tauqua, Erie, Genesee, Niagara, Orleans, and Wyoming 
counties. 

Summary.-Thirty-six public school districts, or 32 
per cent of the public school districts in the eight counties, 
had offered some foreign language instruction in one or 
more classes in one or more of their elementary schools. 
The number of public school districts offering such in- 
struction per year was as follows: 1 in 1950-1951, 3 in 
1951-1952, 5 in 1952-1953, 18 in 1953-1954, 26 in 1954- 
1955, 24 in 1955-1956, and 17 in 1956-1957. In eighty per 
cent of the cases the reason given for discontinuing the 
offering was that the teacher had left the system. 

Seventeen public school districts were offering Spanish 
or French to 3445 students in 139 classes in thirty-seven 
elementary schools and the sixth grades in one junior high 
school during the academic year 1956-1957. Instruction 
was provided by twenty-five regular classroom teachers 
and nine foreign language teachers assigned full or part- 
time in the elementary schools. Thirty-nine per cent of 
the teachers interviewed had studied foreign languages in 
colleges and universities, and fifteen per cent had attended 
workshops on the subj ect. 

Seventy-six per cent of the teachers interviewed stated 
that they were the model for correct pronunciation. Al- 
though no scientific evaluation of the programs or student 
achievement were reported, fifty per cent of the inter- 
viewees stated that they used some type of oral testing to 
determine needs for reteaching. Twenty per cent of the 
interviewees indicated that progress marks were given. 

Of the twenty-five public school districts interested in 
offering foreign language instruction in their elementary 
schools, fourteen districts would be continuing an already 
existing program. One public school district was identified 
which would begin a program in September 1957. 

Conclusions.-The data seem to indicate that foreign 
languages have been and, in all probability, will continue 
to be offered to some elementary school children in public 
schools of western New York. 

Obtaining and retaining teachers seemed to be a major 
problem, 

Spanish, French, and German were the only foreign 
languages offered, with Spanish and French predominating. 
Teachers of foreign language programs in the elemen- 
tary schools appear to need competency primarily in the 
oral aspects of the language because the conversational 
approach seemed to receive more emphasis. 














Needs for Further Study.-Does the study of a foreign 
language in elementary school help to develop or change 
attitudes of students towards people in other countries? 

Does the study of foreign language in the elementary 
school stumulate student interest in further foreign lan- 
guage study? Microfilm $2.50; Xerox $8.60. 190 pages. 





KEY SYMBOLS IN USSR AND 
CHINESE PROPAGANDA TO THE USA 


(L. C. Card No. Mic 59-1037) 


Martha Jane Smith, Ph.D. 
New York University, 1958 


Chairman: Professor C. A. Siepmann 


Problem: 

This is a study of key symbols in mass persuasion in 
communications at the international level. 

It is a comparative analysis of the key symbols in USSR 
and Chinese propaganda to the USA as observed in the two 
bulletins, USSR Information Bulletin and People’s China, 
to determine the extent to which the propagandists express 
their objectives of Communist world revolutionary propa- 
ganda in their use of symbols. The period under study is 
1951-52. 








Method: 

Key symbols are defined as basic terms in the political 
myth. In this study, key symbols are arbitrarily limited 
to terms with a frequency of 50 or more. 

It is assumed that quantitive description of manifest 
content is meaningful and that a given value - a symbol 
occurring with a sufficient frequency (50 or more times) 
constitutes a “norm” (key symbol) in a statistical sense 
and is an indicator of propaganda objectives. 

Symbols are coded in 11 categories - Persons, Social 
Groups, Revolutionary, Anti-Revolutionary, Universal, 
National, Foreign Policy, Domestic Policy, Moral, Old 
Liberal, and Action. They are judged as favorable, un- 
favorable, and neutral. They are listed in rank order of. 


_ frequency, and those attaining a statistical score of 50 or 


more are given the status of “key symbols.” 

Reliability is obtained for the content analysis by use 
of different analysts among whom there is a high percent- 
age of agreement. 


Findings: 

It was found that the use of key symbols, with a fre- 
quency of 50 or more, in the USSR and Chinese propaganda 
samples do express Communist world revolutionary prop- 
aganda objectives. It was not anticipated that all key sym- 
bols would have the same value, but most are key terms in 
the political myth with a long history in Communist ideol- 
ogy and the world revolutionary struggle. The Korean War 
key symbols were shorter lived, but dealt with a limited 
objective in Communist expansion and earned their place 
in history in the 1951-52 period. 

The key symbols with a frequency of 50 or more were 
people, peace, the national names of the two major Commu- 
nist powers and the alternative symbol - country, workers 
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and peasants, war, the world, imperialist aggression, Stalin 
and Mao Tse-tung, Democracy, Socialism, Communism, 

. construction (USSR only), liberation, friends and friend- 
ship (international) and the Korean war symbols - Korea, 
Chinese People’s Volunteers, and Prisoners of War. The 
statistical frequency ranged from 1,044 for people in 
the Chinese propaganda to 50 for friends in the Soviet 
propaganda. 

Judgments, favorable and unfavorable, were highly 
stereotyped in both samples. However, the degree of ex- 
tremism was noticeably less in Chinese judgments. The 
rating scale of favorable-unfavorable judgments, so fre- 
quently used in content analysis, is too crude a measure 
for judging key symbols in the Communist crusade. Meas- 
uring the degree of extremism would lie nearer the true 
nature of this problem. 

There was no evidence in this study that the Soviets and 
Chinese Communist elite were apart in basic Communist 
ideology, policy and strategy as it affects the international 
communist movement. The key symbols in the two lists 
are very close, but some differences appear, the most sig- 
nificant being the absence of Korean War symbols in Soviet 
propaganda. All war and aggressive symbols, such as 
liberation and imperialist aggression, were played down 
in the Soviet propaganda to the USA audience. In Chinese 
propaganda, the symbols, construction, socialism and com- 
munism had low scores. This was not due to any lowvalue 
upon these symbols as future goals, but to Chinese realism 
and concern with the immediate job at hand - the “New 
Democracy” as the first step toward the distant goals of 
Socialism and Communism, and too little time to have de- 
veloped big construction projects only “two years after 
liberation” (1951-52). 

| Microfilm $3.80; Xerox $12.80. 295 pages. 


LANGUAGE ACHIEVEMENTS OF 
MENTALLY RETARDED CHILDREN 


(L. C. Card No. Mic 58-7387) 


Elizabeth Burke Speidel, Ed.D. 
Boston University School of Education, 1958 


Purpose of the Study: 

The general purpose of the study was to discover the 
variations in language abilities and the specific nature of 
strengths and weaknesses among these abilities as found 
among children in classes for the mentally retarded. Lis- 
tening comprehension, various reading abilities, and abili- 
ties in speech and written expression were to be studied in 
order todiscover leads for current education and for build- 
ing remedial programs. 

Previous studies had indicated that some mentally re- 
tarded children had a higher potentiality for learning 
through listening than would be expected from Binet mental 
ages. Findings from reading clinic practice showed that 
gains in remedial instruction were relatively independent 
of mental age and intelligence quotients, indicating that 
dull children might profit through remedial programs. It 
was proposed to make comparisons between mental ages 
and the various language abilities, and to examine the na- 
ture of difficulties through clinical analysis of each of the 
language abilities. 





Procedure: 

A series of standard and clinical tests of listening, 
reading, speaking, and writing were administered to 209 
children in classes for the mentally retarded in two cities 
in the area of Metropolitan Boston. A total of seventeen 
classrooms were tested and these included: 

-67 children in primary grade classes. (Mean C.A. 
10-5; M.A. 7-4; 1.Q. 71.5) 

-142 children in intermediate grade classes. (Mean 
C.A. 14-0; M.A. 10-0; I.Q. 73.) 

The following tests were administered: Revised Stan- 
ford-Binet Scales, Form M; California Test of Mental 
Maturity (Non-Language); Stanford Achievement Test, In- 





termediate Battery, Form J; Metropolitan Achievement 


Test, Primary Battery, Form R; Durrell Analysis of Read- 
ing Difficulty; Durrell-Sullivan Reading Capacity Test, 
Intermediate Form A; Informal Primary Reading Test; 
Informal Elementary Reading Test; Informal Speech Test; 
and various Informal Analyses. 


Conclusions: 








1, Listening comprehension was found to be the best 
language channel for learning. This was especially 
true in primary grades, where the listening compre- 
hension was 14 months higher than mental age, 16 
months higher than reading. In intermediate grades 
listening comprehension was 8 months higher than 
mental age, 23 months higher than reading. 

Among primary grade mentally retarded, listening 
comprehension was consistently higher than would 
be expected from the mental ages of the-children. 

Of the 67 children, 56 had higher listening compre- 
hension than mental ages. 

Among intermediate grade children, the superior- 
ity of listening to mental age was not as consistent; 
among the children with higher mental ages there 
were some whose listening comprehension was be- 
low mental age. | 


Reading ability is lower than would be expected for 
mental age, markedly below the level of listening 
comprehension. In primary grades, reading was 16 
months below listening, but only 2 months below 
mental age. Intermediate grade retardation in read- 
ing is more severe; the mean reading achievement 
was 23 months below listening, 15 months below 
mental age. 

An analysis of specific difficulties in the various 
aspects of reading shows the usual distributions of 
weaknesses. Since we have remedial methods of 
overcome these weaknesses, an intensive remedial 
program is indicated. 


. Though growth in spelling was steady, it was not 
commensurate with mental age. Analysis of errors 
indicate that a strong program in auditory and visual 
discrimination would be beneficial in this area. 


. In speaking and writing, no standard tests are avail- 
able which permit normative comparisons with other 
abilities. Informal tests and observations, however, 
showed primary grade children to be fairly compe- 
tent in speaking and oral recall. Intermediate grade 
childrén did not show the advance in speech compe- 
tence that would normally be expected. 

Both groups were markedly inadequate in written 
recall of ideas heard. Primary grade children were 
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especially weak in this ability; approximately half 
could give no written account of things heard. Among 
the intermediate grade children, about a quarter 
could give no written account, and the general 
achievement in written expression was poor. 


). A highly motivated systematic program of language 
instruction seems indicated for this group of chil- 
dren. Their listening comprehension indicates a 
power to handle ideas through language much above 
the expectations from mental age results. Since 
listening comprehension appears to be an “above 
average” achievement as compared to mental age 
for this population, an enriched and systematic pro- 
gram in the various language skills should produce 
marked gains. 

Microfilm $2.75; Xerox $9.40. 210 pages. 


A CRITICAL ANALYSIS OF SECRETARIAL PROGRAMS 
OF STUDIES IN CONNECTICUT SECONDARY 
SCHOOLS OF MEDIUM-SIZED ENROLLMENTS 


(L. C. Card No. Mic 58-3933) 


Marie McCaffery Stewart, Ph.D. 
The University of Connecticut, 1958 


Statement of the problem. The purpose of this study 
was to examine and analyze secretarial programs of studies 
in Connecticut secondary schools of medium-sized enroll- 
ments in terms of criteria consisting of principles and 
practices considered desirable by specialists in business 
education. 

Scope. The study was concerned with twenty-five Con- 
necticut secondary schools with enrollments of five hun- 
dred to one thousand pupils. 

Procedures. Procedures included developing a state- 
ment of principles and practices for secretarial programs, 
ascertaining practices used in the schools, and analyzing 
those practices in terms of previously established criteria. 

Summary of findings. Practices in the English area of 
secretarial programs are generally in harmony with the 
recommendations of specialists. There are some excep- 
tions, such as spelling, business letters, andtranscription. 

Practices for shorthand and transcription used in 
schools are in harmony with judgments of specialists-- 
with one significant exception. Specialists recommend a 
class period for transcription, in addition to the shorthand 
period, whereas in most schools there is one period for 
both. 
Practices for teaching office equipment closely parallel 
those recommended by the specialists. 

In the area of routine clerical duties, there is disagree- 
ment between recommendations of the specialists and 
practices in the schools. Practices pertaining to banking 
services is the only aspect of this area in which there is 
agreement. | 

Study of practices in interpersonal relationships used 
in schools shows that schools are in almost complete har- 
mony with opinions of specialists. However, the extent 
and purposefulness of teaching such relationships is not 
clear. 

Conclusions. Since there seems to be quite general 

















agreement among specialists in business education con- 
cerning principles that should underlie secretarial pro- 
grams, a business education faculty can with confidence 
develop in secretarial programs a basis that is supported 
by leaders in business education. 

Because teachers of secretarial studies in the schools 
investigated strongly support the basic principles developed 
in this study, it may be concluded that secretarial pro- 
grams in medium-sized Connecticut secondary schools 
are in harmony with the thinking of business education 
specialists. : 

Since in four areas of secretarial programs--English, 
shorthand and transcription, office equipment, and inter- 
personal relationships--there is close agreement between 
practices employed and practices recommended, it may be 
concluded that programs in the schools studied are thor- 
oughly adequate. 

The routine clerical duties of secretarial programs are 
not so strongly developed in the schools as is recommended 
by specialists in business education. This is the one area 
in secretarial programs that is clearly receiving insuffi- 
cient attention. 

Recommendations for use of this study. (1) The basic 
principles and practices recommended by specialists should 
be used as criteria for evaluating current secretarial pro- 
grams. (2) Every school included in this study should be 
encouraged periodically to analyze its own program in 
terms of principles and practices supported by specialists. 
(3) Educators and citizens engaged in planning for new 
secondary schools should be urged to use in their planning 
the principles and practices developed in this study. 

(4) Teachers should use the principles and practices de- 
veloped in this study as support for budget requests. 

Recommendations for further research. (1) Research 
is recommended to ascertain the extent and purposefulness 
of instruction in interpersonal relationships in secretarial 
programs. (2) Research is recommended in methods, 
techniques, materials, and facilities needed for developing 
desirable personality and character traits. (3) Research 
is recommended to ascertain instructional materials, fa- 
cilities, and equipment needed for adequate instruction 
and training in clerical duties. (4) A study similar to the — 
present one is recommended for both large and small sec- 
ondary schools in Connecticut. 

Microfilm $3.05; Xerox $10.60. 236 pages. 








FACTORS RELATED TO THE ACADEMIC 
ACHIEVEMENT OF STUDENTS WHO TRANSFERRED 
TO THE COLLEGE OF LITERATURE, SCIENCE, AND 

THE ARTS AT THE UNIVERSITY OF MICHIGAN 
FROM FOUR-YEAR INSTITUTIONS IN THE STATE 


(L. C. Card No. Mic 59-2187) 


Adoulphus Paul Thompson, Ph.D. 
University of Michigan, 1959 


This is a comparison of the relative academic achieve- 
ments of 106 male and seventy female transfers witha 
matched sample of native students. The transfers entered 
the University in 1952-53 and 1953-54. The non-transfers, 
or “natives,” matriculated in the fall of 1951. The basic 
data were secured from the records maintained by the 
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Director of Admissions and by the Director of Registration 
and Records. 

As a basic hypothesis the writer tested the assumption 
that there is a statistically significant relationship between 
academic achievement (grade-point averages) and the fol- 
lowing factors: | 

1. The types of institutions of transfer - public and 

private. 

2. The sizes of institutions of transfer. 

3. Post-transfer and pre-transfer levels of scholarship. 

4. Eligibility of transfer students to enter the College 

of Literature, Science, and the Arts as freshmen. 

Areas of curricular concentration. 

Number of semesters in residence. 

Student status; i.e., candidacy for degrees versus 
special standing. 

. Number of credit hours transferred. 
9. Sex of student transfers. 
10. Ages (maturity) of transfers. 

No attempt was made to ascertain the reasons fortrans- 
fer, because the official records are silent on this point. 

The statistical analysis involved the use of t-tests, 
correlations, and analysis of variance wherever appropri- 
ate. Simple percentages were occasionally found adequate. 

Seventy-nine percent of the total sample (transfers and 
natives) were educated exclusively in Michigan prior to 
matriculation in the College, and 91 percent had attended 
high school and college in the state. 

The following main conclusions were arrived at: 


1. The transfer students did not significantly maintain 
their pre-transfer levels of scholarship. 


. Types of institutions from which the students trans- 
ferred bore little relationship to post-transfer 
achievement. 


. Size of institution of transfer cannot be used as an 
accurate predictor of post-transfer achievement. 


. One cannot predict with confidence that native, or 
non-transfer, students will maintain significantly 
higher levels of scholarship than transfers whether 
the latter be eligible or not eligible to enter the 
College as freshmen. (Native dominance seemed 
more pronounced over non-eligible than over eligi- 
ble transfers.) | 


. While this inquiry gives reason to suspect that there 
is a positive correlation between the numberof hours 
transferred and academic achievement, said evi- 
dence would not permit one to predict with confi- 
dence that those students who transfer the largest 
amount of credit will perform better during a given 
semester than those who transfer lesser amounts. 


. It seems reasonable to assume that the females (both 
transfer and natives) willachieve a better over-all 
record in the College than their male counterparts. 


. Some support is given to the theory that the more 
gifted individuals begintheir education atan earlier 
age and, therefore, the younger college entrants 
should earn a better academic record than the aver- 
age student; andthat maturity is an important factor 
in academic achievement. The writer’s evidence, 
however, does not give irrefutable support to either 
theory. Microfilm $4.35; Xerox $14.60. 338 pages. 


THE BURMESE AS PORTRAYED BY MISSIONARIES: 
AN ANALYSIS OF MISSIONARY WRITINGS IN 
ENGLISH ON BURMA, 1800-1862 


(L. C. Card No. Mic 59-1024) 


Helen Gibson Trager, Ph.D. 
New York University, 1958 


Chairman: Dean Alonzo G. Grace 


The Problem and its Importance: 

The purpose of this investigation is to identify and 
analyze what one group of foreigners, namely Christian, 
and mainly American, wrote about Burma and the Burmese 
people during a period of colonial subjugation. The era 
studied precedes the first Anglo-Burmese War of 1824- 
1826, continues through the second in 1852, and concludes 
in 1862, the date which marks the amalgamation of all ter- 
ritories ceded to England and thenceforth called British 
Burma, ruled as a part of the British Empire of India. 
Burma throughout her recorded history has been predomi- 
nantly Buddhist in religion. 

When on January 4, 1948, Burma once again became a 
sovereign independent nation, after a century and a quarter 
of British colonial rule, she did not choose to become a 
member of the Commonwealth. This study attempts to 
contribute to an understanding of one factor which probably 
played a part in Burma’s decision to withdraw completely 
and “go it alone.” It has been observed that citizens of 
newly independent nations, particularly in Afro-Asia, have 
retained vivid colonial memories. Some elements which | 
make up their content for Burmese Buddhists include a 
knowledge of nineteenth century Christian missionary writ- 
ings. The latter had widespread distribution after publi- 
cation; are referred to and utilized by later writers on 
Burma, and constitute one important and questionable body 
of English language source material on that country and 
its people. 





Historical Background: 





Though a few European Roman Catholic missionaries 
came to Burma in the seventeenth and eighteenth centuries, 
it became a major object of interest and attention to Prot- 
estant missionaries at the end of the latter century during 
the process of British encroachment. When British Bap- 
tist missionaries centered in Serampore, India failed to 
invest significantly their resources in Burma, American 
colleagues, for various reasons, undertook the assignment. 
They landed in Burma in 1813, and without interruption 
have been there ever since. 


Procedure: 








The method employed in this investigation is essentially 
one of analysis of texts. Every effort has been made to 
locate and examine all relevant primary sources published 
separately during the period of the study. The data are 
reported in such a way as to afford other students the op- 
portunity of verification. Distortion, it is hoped, has been 
avoided by presenting as much as possible the character- 
istic views of authors in their own words. They speak for 
themselves when they describe Burma and the Burmese. 
The study is divided into four parts. A brief introductory 
chapter on “Burma - The Setting” is followed by an ac- 
count of the missionaries in Burma: their arrival, the 
nature of their assignments; the environmental, political 
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and vocational difficulties which they faced; and their pres- 


entation of the morals and manners of the Burmes people. | 


The Results: 

These writings generally exhibit low esteem for the 
non-converted Burmese Buddhists, and the “pongyis” or 
Buddhist “monks”; unappreciative if not hostile attitudes 
to Burmese culture and traditions; and sympathy if not _ 
active support for the British colonial regime. The un- 
favorable, often repugnant portrayal of Burmese morals, 
manners and customs tends to follow a peculiarly consist- 
ent pattern, remarkable in similarity of treatment, nar- 
rowness of interpretation and negative emphasis. A limited 
range of topics and related examples recurs with monoto- 
nous regularity. The queer, exotic and the atrocious are 
allocated space out of proportion to their possible place 
in the society. Omission or infrequent reference to lauda- 
ble traits, values and experiences reinforce the negative 
emphasis. This is in contrast to a generally flattering 
image of the missionary. Despite exceptions duly noted, 
these writings on Burma convey a predominantly stereo- 
typed and antagonistic picture of the people, their religion, 
their way of life. 

Microfilm $4.25; Xerox $14.40. 332 pages. 





SOME CORRELATES OF RECENT PROGRESS 
TOWARD EQUALIZING WHITE AND NEGRO 
SCHOOLS IN VIRGINIA 


5 Ae Card No. Mic 59-1026) 


Doxey A. Wilkerson, Ph.D. 
New York University, 1958 


Chairman: Professor Alonzo F. Myers 


The traditional gross disparity between white and Negro 
schools in the South has been lessening during recent years; 
and it is to the dynamics of this development in one state 
that the present study is addressed. 

Specifically, this inquiry undertakes to determine the 
relevance of several social factors to progress toward 
equalizing Negro and white public elementary and second- 
ary schools in Virginia between 1940-41 and 1956-57. It 
tests the hypothesis that each of the following factors is 
closely associated with that progress: favorable regional 
characteristics, urbanization, industrialization, propor- 
tionately small Negro population, increased federal support 
of Negroes’ civil rights, improved social status of the Ne- 
gro people, the Negro vote, pressure by the Negro school 
movement, favorable decisions by federal courts in edu- 
cation cases, and “unique” local factors of a favorable 
character. 

The extent of progress toward equality is determined by 
trends in the degree to which Negro schools approximate 
white schools with regard to per cent of the population 7 
to 19 years old in average daily attendance, per-pupil cost 
_of elementary salaries, per-pupil cost of secondary sala- 
ries, and per-pupil value of school property. Analysis 
reveals that, on these bases, the overall status of Negro 
schools in Virginia approximated that of white schools by 
67.5 per cent in 1940-41 and by 92.8 per cent in 1956-57, 
representing an increase of 37 per cent in the relative 





status of Negro schools. The extent of such improvement 
varied markedly among 79 counties and 22 cities selected 
for detailed analysis; but there was some progress in all 

but four of these local districts. The most rapid progress 
was between 1947-48 and 1952-53; and a tendency toward 

retrogression developed after 1954-55. 

Indices of the selected social factors are defined opera- 
tionally on the basis of data from primary and secondary 
sources, including an extensive field trip in Virginia. The 
extent of the hypothesized associations is analyzed in terms 
of the extent to which time and place variations in the pre- 
sumed correlates correspond to variations in progress 
toward equalizing Negro and white schools. 

There follows a summary of the study’s conclusions. 

1. Several types of regional characteristics are closely 
associated with 1940-1957 progress toward equalizing white 
and Negro schools in Virginia, most notably, rapid and 
extensive urban-industrial development in the three main 
metropolitan areas of the State. Others include, in varying 
combinations, economic activity which centers around 
manufacturing and specialized forms of agriculture (rather 
than field-crop farming); physical remoteness from the 
main population centers in eastern and southeastern 
Virginia; proportionately small Negro populations; more 
equalitarian social norms and forms than are character- 
istic in the traditional slave-plantation areas of the State; 
and tendencies toward political independence from the 
dominant “Byrd Machine.” 

2. Urbanization per se is closely associated with 
progress toward equality in the counties; and exceptional 
educational and civic leadership is so associated in a few 
districts. 

3. Neither industrialization per se, nor Negro popu- 
lation proportions per se, nor the Negro vote is closely 
associated with such progress. 

4. Improvement in the general social status of the Ne- 
gro people is closely associated -- indeed, interwoven -- 
with progress toward equalizing Negro and white schools; 
and increased federal support of the civil rights of Negroes 
is indirectly so associated. 

5. Resort to the federal courts by the Negro school 
movement and favorable decisions by those courts -- in 
suits for equal salaries, for equal facilities, and for inte- 
gration -- are directly and very closely associated with 
progress toward Negro-white school equality during all 
but the last two terms of the 17-year period here involved. 

The findings of the study raise several important theo- 
retical questions; and they also have practical implications 
for the still substantial problem of equalizing white and 
Negro schools in Virginia. 

Microfilm $5.05; Xerox $16.80. 394 pages. 
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A STUDY OF MALE STUDENTS WHO ENTERED 
THE COLLEGIATE DIVISIONS OF FERRIS INSTITUTE 
FOLLOWING GRADUATION FROM HIGH SCHOOL 
WITH SCHOLASTIC AVERAGES OF LESS THAN “C” 


(L. C. Card No. Mic 58-5316) 


Harold Edward Wisner, Ed.D. 
Michigan State University, 1958 
Supervisor: Milosh Muntyan 

The general purpose of this study was to help to answer 
the question “Who should go to college?” The specific 
purpose was to evaluate critically the progress at Ferris 
Institute made by male students who entered the college as 
a result of its liberal admissions policy—a policy so lib- 
eral that no student is denied admission because of his 
previous academic record. 

The group studied consisted of 370 students who entered 
Ferris during the period from September, 1954 through 
March, 1957, following graduation from high school with 
scholastic averages of less than “C.” 

On the basis of cumulative honor point averages for the 
first three quarters of continuous attendance or the only 
completed portion thereof, 35 percent of the students at- 
tained at least “C” averages at Ferris. The success status 
of a given student was not necessarily the same for each 
quarter of attendance. 

Of 24 factors tested for their relationship to success 
at the college, 11 were found to be significantly related to 
success and 13 were not. When the factors significantly 
related to success were examined for interrelationships, 
only ability, high school achievement and age were found 
to be independently related to success. 

The findings of this study with respect to the factors 
which were measured for their relationship to success, 
were in substantial agreement with the findings of other 
investigators regardless of whether the findings of other 
studies were based on general college student populations 
or whether the groups studied were similar to that of the 
present study. 

Only a few of the students could have been denied ad- 
mission to the college without, in the process, denying ad- 
mission to some who succeeded, but combinations of abil- 
ity, high school achievement and age could have been used 
to deny admission to some groups of students without hav- 
ing barred from. college an appreciable number of students 
who succeeded. 

The data of the study supplied information that is useful 
for establishing procedures for probation and dismissal 
of students whose progress is unsatisfactory. 

It seems reasonable to conclude that the present chal- 
lenge to higher education will be met most effectively by 
retaining liberal admissions policies in the American sys- 
tem of higher education and by carrying out realistic pro- 
bation and dismissal procedures for those students who 
do not succeed in college. 

Microfilm $2.00; Xerox $7.00. 147 pages. 





A STUDY OF THE RELATIONSHIP BETWEEN 
PARENT-CHILD INTERACTION AND THE READING 
ACHIEVEMENT OF ELEMENTARY SCHOOL CHILDREN 


(L. C. Card No. Mic 58-7941) 


Arcola Maxwell Yokley, Ph.D. 
Indiana University, 1958 


This study was designed to investigate the relationship 
between parent-child interaction and the reading achieve- 
ment of certain elementary school children. It was antici- 
pated that the investigation would reveal information which 
would be helpful in answering the following questions: 


1. Are there certain kinds of parent-child interaction 
which are related to the reading achievement of ele- 
mentary school children? 


. Are those kinds of parent-child interaction, if found 
to be related to the reading achievement of elemen- 
tary school children, likewise related to family so- 
cial status? 


. To what extent, if any, does parent-child interaction 
maintain its relationship to reading achievement 
during the elementary school years, particularly 
from Grade Two through Grade Six? 


The general plan of the study involved comparing par- 
ent-child interaction in the homes of elementary school 
children who were good readers with parent-child inter- 
action in the homes of elementary school children on the 
same grade level who were poor readers. 

Three elementary schools in Arkansas were selected 
for the study. Two of them were rural schools. The third 
school was a demonstration elementary school located on 
a college campus in an urban community. 

Stanford Reading Achievement tests were administered 
to 171 pupils in the Second, Fourth, and Sixth grades of the 
three schools. The pupils whose reading score was at or 
above the ninetieth percentile and the pupils whose reading 
scores fell at or below the tenth percentile for the group 
tested were selected for the remainder of the study. Fif- | 
teen pupils made relatively high scores and were consid- 
ered as good readers. Twenty pupils made low scores and 
they were designated poor readers. Three of the poor 
readers were eliminated from the study. The 32 children 
represented 29 families. 

The 15 good readers, the 17 poor readers, and the par- 
ents of the 32 children were interviewed. An interview 
schedule for the parents and an interview schedule for the 
children were devised. The questions in both schedules 
were designed to elicit information concerning: 

. The language experiences in the home. 

. Home-school relationships. 

. The level of aspiration for the children. 

. The daily routine duties in the home. 

. Parental methods of discipline and control. 

The recreational activities of the family. 

The responses of the parents and of the children were 
classified and tabulated according to the reading achieve- 
ment of the children, according to the social class of the 
family, and according to the grade level of the children. 

The results showed that family living in the homes of 
the good readers differed from that found in the homes of 
most of the poor readers both in kind and in degree. The 
good readers usually were members of middle-class 
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families. The good readers were being reared in a home 
environment which was conducive to learning and to cul- 
tural pursuits. The poor readers belonged in most cases 
to lower-class families. These families were less involved 
in educational activities. The general home environment of 
the poor readers tended to be unfavorable for learning how 
to read. The activities and conditions in the homes which 
differentiated the good and poor readers were found to 
exist in the homes of children who were in the Second, 
Fourth, and Sixth grades. 

Microfilm $2.30; Xerox $8.00. 173 pages. 
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MEASURABLE AND OBSERVABLE FACTORS IN 
THE SELECTIVE RETENTION OF DOCTORAL 
CANDIDATES WITH SPECIAL IMPLICATIONS 

FOR INDUSTRIAL EDUCATION 


(L. C. Card No. Mic 59-1795) 


Willard A. Benson, Ed.D. 
Wayne State University, 1959 


Adviser: G. Harold Silvius 


The problem under investigation in this study was the 
selection and retention of Education Doctoral Students, with 
special emphasis on industrial education. The study was 
conducted in two parts: the first, an investigation of se- 
lection and retention procedures used in the Industrial or 
Vocational Education Departments of nine major univer- . 
sities, and the second, a statistical analysis of test scores 
and records of Education Doctoral Students at Wayne State 
University. , 

In the first part of the study, catalogs and bulletins 
from the nine participating universities were examined to 
get a general impression of selection and admission pro- 
cedures. An interview form was designed for collecting 
and recording additional information on selection and re- 
tention. Personal interviews were scheduled either with 
the chairmen of the Industrial or Vocational Education 
Departments or with individuals who had been associated 
with the respective programs for an extended period of 
time. The data collected during the interviews were re- 
corded on the interview form and later used to identify the 
factors considered by departmental chairmen in making 
their recommendations to selection committees. 

In another phase of the study, successful and unsuccess- 
ful Education Doctoral Students were identified from past 
records of the Education Doctoral Program at Wayne State 
University. Past scholastic records and test scores were 
collected from these records for each of the students in 
the two groups. These were analyzed (using the analysis 
of variance) to determine the significance of the difference 
between the grades and scores of the successful and un- 
successful groups. A further analysis was made of test 
scores for the Miller Analogies Test and parts I and II of 
the Aptitude Section of the Graduate Record Examination. 
The purpose of this analysis was to determine what weight 
values should be assigned to each of these tests to yield 





composite scores which best differentiate between the suc- 
cessful and unsuccessful groups. Discriminant analysis 
or the discriminant function was selected as the best sta- 
tistical technique for this purpose. 

It was found that many factors were considered by de- 
partmental chairmen and selection committees in selecting 
doctoral candidates. Those most frequently used were: 

(1) scores on standardized tests; (2) scores on teacher- 
made tests; (3) past records of academic training; (4) work 
experience; and (5) numerous subjective factors, such as 
stated professional objectives, personal appearance, ver- 
bal fluency, enthusiasm, and age. 

The statistical analysis of test scores showed that the 
differences in the scores of the successful and unsuccess- 
ful groups of doctoral students, on the Miller Analogies 
Test and parts I and II of the Aptitude Section of the Grad- 
uate Record Examination were highly significant. It was 
also found that suitable weights (based on past records) 
could be established for each of these tests which, when 
combined, would provide a maximum separation between 
the successful and unsuccessful groups. These weights 
were then used to determine composite (Z) scores foreach 
of the students in the two groups, and a suggested cut-off 
score was established. It was then determined from past 
records that 94 per cent of the students having Z scores 
below the suggested cut-off line had actually been unsuc- 
cessful in the Wayne State University doctoral program 
and that 80 per cent of those with scores above that line 
had been successful. 

Microfilm $3.30; Xerox $11.40. 256 pages. 


EGYPTIAN PUBLIC SCHOOL ADMINISTRATION: 
AN HISTORICAL ANALYSIS AND APPRAISAL 


(L. C. Card No. Mic 59-1481) 


Mohammad Ahmad El-Ghannam, Ph.D. 
Columbia University, 1958 


Since 1952, Egypt has been undergoing a political, so- 
cial, and economic revolution. Increased faith in education 
as a means for achieving national goals has accompanied 
that revolution; consequently, sincere efforts have been 
made by the Government of the New Regime to introduce 
educational reforms. 

In such a crucial period of transition in the cultural 
and educational history of Egypt, critical examination and 
appraisal of every aspect of Egyptian life in terms of its 
past evolution, present operation and future prospect are 
indispensable for setting reform on sound bases. Hence 
comes the importance of this study as an historical analy- | 
sis and appraisal of Egyptian public school administration. 
The administrative pattern within which education operates 
has a priori strategic relevance to the improvement of 
existing educational practices. It is therefore a major 
factor in determining the success or failure of any effort 
to bring about educational reform and consequently to 
achieve social reconstruction. 

The study attempted to find answers to these questions: 

1. How did Egyptian public school administration take 
its present form? What historical factors have conditioned 
its rise and development? What social and intellectual 
prospects are inherent in it? 
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2. How appropriate is the existing administrative oper- 
ational pattern of Egyptian public schools in relation to the 
present and prospective cultural setting in Egypt and to 
relevant modern concepts in administration? 

3. What vision approach should guide Egyptian public 
school administration in order to make it a crucial factor 
in the redirection of education so as to bring about desira- 
ble cultural changes? 

The study was divided into six chapters each of which 
was devoted to the examination of Egyptian public school 
administration within its cultural context during a given 
historical period. Chapter I dealt with the laissez faire 
type of educational administration which existed within the 
isolated and simple Egyptian culture of the eighteenth cen- 
tury. Chapter II dealt with the first half of the nineteenth 
century when an attempt was made to establish Egypt as a 
“modern” state and with the implications of this effort for 
education and educational administration. The period from 
1854 to 1882, with which Chapter II dealt, was character- 
ized by a relatively benign spirit in educational adminis- 
tration that was compatible with the cultural changes of the 
period. Chapter IV dealt with the period of British Control 
from 1882 to 1922 which was dominated by high centrali- 
zation, autocratic methods, and the solidification of edu- 
cational practices and trends that deviated from the grow- 
ing edge of the previous period. Chapter V was devoted to 
the period from 1922 to 1952 when Egypt embarked on a 
democratic experiment with less planning and preparation 
than was necessary for success. Chapter VI centered on 
the 1952 Egyptian Revolution, the newvision of future Egypt, 
and the role of education and educational administration in 
achieving national goals. 

In this study the investigator aimed at bringing out the 
interrelations and interaction between education and edu- 
cational administration and the culture. Attention was 
_ drawn to the fact that at least part of the solution to many 
educational problems lies outside the school and the edu- 
cational enterprise and vice versa. The investigation also 
revealed a relationship between the cultural setting of each 
period and the character of the existing educational ad- 
ministration, supporting the view that educational adininis- 
tration reflects in many respects the character of the age. 
On the other hand, it seemed apparent that, if consciously 
and rationally operated, educational administration could 
be powerful in bringing about cultural change. Finally, the 
study spotlighted the persistence of some educational 
thoughts and practices throughout the several periods until 
they reached a point of crystallization after 1922. A new 
vision and approach to education and educational adminis- 
tration are suggested in the last chapter in order to break 
down this crystallization and to enable education to con- 
tribute more significantly to the achievement of national 
goals. Microfilm $7.50; Xerox $25.80. 592 pages. 


A STUDY OF CAMPUS PROTECTIVE 
AND ENFORCEMENT AGENCIES IN 
SELECTED UNIVERSITIES — 


(L..C. Card No. Mic 58-5308) 
Robert Files Etheridge, Ed.D. 
Michigan State University, 1958 


| The purpose of the investigation was to analyze the 
organization and administration of campus protective and 





enforcement programs; to determine the objectives and 
functions of these programs; to determine and compare 

the relationships between these functions and the regulatory 
functions of the student personnel programs; and to indi- 
cate trends in the development of campus police programs. 

The descriptive method of research seemed to be most 
adaptable to this problem. The specific methods used were 
the structured interview employing an interview outline, 
personal observation, and analysis of printed materials 
including student handbooks and police manuals. The in- 
formation gained from personal visitations and interviews 
with police and student personnel administrators was sum- 
marized. The study was limited to certain larger public 
universities with comparable educational programs, simi- 
lar geographic locations, and analogous administrative 
organization. 

Protective and enforcement agencies varying in size, 
organizational structure, and range of functions were found 
at each institution. The greatest period of growth of the . 
campus police agencies was concurrent with the increase 
in student enrollments and the number of automobiles 
following World War I. 

The campus police agencies were generally assigned 
to the administrative area of the university responsible 
for business affairs. The police administrators were se- 
lected primarily for their previous police experience rather 
than for having acquired advanced education. 

The non-professional nature of the campus police was 
evidenced by the binding procurement practices involving 
the central personnel offices, the minimal pre-induction 
educational and experiential requirements, the absence of 
recruit training programs, the utilization of civil service 
disciplinary measures, and the low police salary schedules 
found at a majority of the universities. 

The police administrators tended to translate the op- 
erational aspects of their work into objectives of service 
rather than to indicate that the police agencies could con- 
tribute to the educational setting of the campus and assist 
in the attainment of better citizenship. 

The functions of the police agencies were diverse but 
there was universal concern for the problems created by 
motor vehicles and their use by staff, students, and non- 
university personnel. Lack of space for the accommoda- 
tion of the vehicles was cited as the most critical problem. 
There were trends toward the restriction of student park- 
ing in central campus areas and the prohibition of use of 
vehicles by certain categories of students. 

The organization of facilities and personnel in the cam- 
pus safety and emergency programs was not uniform and 
in some cases was non-existent. : 

The public relations programs of the police were not 
highly organized; moreover, the police administrators 
had little opportunity to present explanations concerning 
the police services offered by their agencies. 

In general, academically qualified disciplinary officials 
were assigned to serve in a liaison capacity with the cam- 
pus and municipal police agencies at all the institutions. 
Referrals to the disciplinary official were usually made 
by written incident reports. 

The policy made no contributions to the formulation of 
student behavior regulations which were found to have 
originatedfrom avariety of policy-making groups. Greater 
uniformity existed in the regulations relating to intoxicat- 
ing beverages and general conduct than in those relating 
to building usage, firearms, motor vehicles, and group 
activity. | 
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The university police were relied upon to conduct in- 
vestigations relating to incidents occuring on campus. 
Their police powers were restricted to the bounds pre- 
scribed by state laws. 

Some of the police did not realize that their manner of 
handling violators was a source of conflict among students. 
Also, failure to understand or approve of pertinent regu- 
lations had been generalized into an area of police-student 
conflict. 

It was recommended that (1) emphasis be given to the 
educational implications of police-student relationships; 
(2) utilization of university educational facilities be in- 
creased in the selection and training of police officers; 

(3) attention be given to the improvement of the salary 
schedules and the personality and educational requirements 
for police officers and administrators; (4) units of study 
promoting understanding of campus safety and law enforce- 
ment be included in graduate student personnel training 
programs; (5) participation in organizations or workshops 
relating to campus protective and enforcement problems 
be encouraged; (6) maximum distribution be given to regu- 
lations affecting student behavior; (7) coordination of cam- 
pus emergency programs and facilities with those of the 
municipalities be encouraged; and (8) utilization of stu- 
dents in routine police work be considered. 

Microfilm $3.50; Xerox $11.80. 269 pages. 


AN ANALYSIS OF INSTRUCTIONAL SUPERVISION WITH 
IMPLICATIONS FOR SELECTED ALABAMA SCHOOLS 


(L. C. Card No. Mic 59-1387) 


Charles Benjamin Fancher, Ph.D. 
The University of Wisconsin, 1959 


Major Professor: Le Roy Peterson 


The purpose of this study was to analyze theory of in- 
structional supervision and the supervisory programs of 
selected Alabama high schools, and to identify implications 
which present day theory of instructional supervision sug- 
gests for the selected schools. , 

Data concerning the theory of instructional supervision 
were obtained from literature which dealt with studies in 
the field of supervision; the historical development of 
supervision in America; certain factors that have influ- 
enced the development of instructional supervision; and 
' functions, techniques and principles of present day instruc- 
tional supervision. Data concerning the supervisory pro- 
grams of the schools were collected by means of a ques- 
tionnaire for classroom teachers, interviews with the 
principal and two teachers at each school, and examination 
of documents on file in the schools. The questionnaire 
was designed to obtain three types of responses from the 
teachers: 


(1) indications on a five point scale of the extent to 
which principles of supervision were operative in 
the schools 


(2) indications on a checklist of activities conducted at 
the schools that were related to the principles of 
supervision, and 





(3) statement of specific examples of supervisory ac- 
tivities that were conducted at the schools and were 
illustrative of the operation of specific principles. 


The 21 schools that participated in this study served 
Negro high school youth in Alabama, were approved by the 
Southern Association of Colleges and Secondary Schools 
during the 1956-57 school year, were located throughout 
the state, and varied in enrollment from 205 to 1,396. 

The findings of the study indicated the following: 


1. Instructional supervision has evolved from an in- 
spectional type of service by laymen to a profes- 
sional service with clearly defined functions, spe- 
cific techniques and generally endorsed principles. 


. Six principles of supervision that have been widely 
endorsed assert that good supervision is (a) philo- 
sophic, (b) democratic, (c) creative, (d) scientific, 
(e) conducted according to a planned program, and 
(f) evaluates its processes and its products. 


. The above stated principles were operative in the 
supervisory programs of the selected schools, with 
the philosophic principle operating to the greatest 
extent and the scientific principle to the least extent. 


The findings of this study support the following con- 
clusions: 


1. Present day approaches to instructional supervision 
have been greatly influenced by the scientific and 
democratic movements in the field of Education and 
by changes in the educational status of teachers. 


. The education and experience of the teachers in the 
selected schools make possible rich and varied 
supervisory programs. 


. There is a growing awareness of the inherent values 
in a variety of group approaches to instructional 
supervision, — 


. Provisions for individual supervisory services are 
inadequate in the selected schools. 


. While the principles of supervision identified in this 
study are operative in the selected schools, there 
are important areas in the supervisory programs 
where the operation of the principles is too limited. 


. The supervisory principles identified in this study 
are suitable as guides for effective programs of 
instructional supervision in schools of the type in- 
cluded in the study. 


With respect to the improvement of supervisory pro- 
grams the study suggested specific implications pertaining 
to provisions for individual supervisory assistance, time 
for improvement activities, materials, broadened partici- 
pation, democratic organization, comprehensive evaluation 
and documentary files. 

Microfilm $3.50; Xerox $11.80. 270 pages. 
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RELATIONSHIP OF THE STATE DEPARTMENT 
OF EDUCATION TO TEACHER EDUCATION 


(L. C. Card No. Mic 59-1098) 


Julius P. Freeman, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: W. D. McClurkin 


Introduction 


The changing character of American society calls for 
citizens capable of making rapid adjustments in attitudes, 


concepts, and practices. In the shifting scene, the schools _ 


stand at the center. Schools must have teachers who rec- 
ognize the emerging needs and who are competent to serve 
those needs. It is the basic premise of this study that the 
state department of education holds a unique position in 
planning, appraising, and guiding state programs related 
to the provision of an adequate supply of competent teach- 
ers for the public schools. 


Problem 


The rapid expansion of public education in recent years 
has increased demands on state departments of education 
for new and expanded services. Probably at no other time 
have chief state school officers been more aware of the 
need for defining the role of the state department of edu- 
cation in discharging the functions of the state regarding 
education, including teacher education. Chiefly at their 
request, the U. S. Office of Education in 1948 initiated 
studies to examine the structure, functions, services, per- 
sonnel, and financing of state departments of education. In 
regular workshop sessions, chief state school officers have 
studied educational issues and have formulated their own 
recommendations and guiding principles. The National 
Council of Chief State School Officers in 1948 created a 
study commission, made up of personnel from the forty- 
eight states, to develop principles regarding the role of 
the state department in education. One important phase of 
the study involved teacher education. 

The emerging role of the state department of education 
has followed no clear-cut objectives. New services often 
have been added for expediency. Not enough guides have 
been available for planning comprehensive programs at 
the state level. If state departments of education are ap- 
propriately and effectively to serve teacher education, 
clear-cut guides and objectives must be provided. 


Guiding Principles 


A careful examination of literature and research iden- 
tified several common agreements upon certain functions 
and services the state department of education should per- 
form in teacher education. The analysis and synthesis of 
research studies, expert opinions, and recommendations 
appearing in professional literature resulted in eleven 
proposed principles. | | 

The state department of education: 

1. Should assume the role of leadership and guidance 
in the total program involving teacher education. 

2. Should have the responsibility for balancing teacher 
supply and demand. 

3. Should coordinate a program of selective recruit- 
ment of teachers. 





4. Should serve as the coordinating agency for institu- 
tions preparing teachers in the development, improvement, 
and evaluation of their programs for teacher education. 

5. Should be responsible for legal accreditation of all 
institutions and programs for teacher education. 

6. Should assist in making available an adequate pro- 
gram for off-campus student teaching. 

7. Should be the agency for issuing all teachers’ cer- 
tificates. 

8. Should make provision for reciprocity in teacher 
certification. 

9. Should coordinate a program for placement of 
teachers. 

10. Should coordinate the efforts of all groups interested 
in teacher education in developing or improving the in- 
service education of teachers. 

11. Should provide for coordinating research activities 
relating to state-wide problems in teacher education. 

The list of proposed principles was submitted for rating 
and comment to the chief state school officers and to the 
deans of the schools of education of 250 accredited colleges 
and universities preparing teachers. A majority of the 
respondents indicated that the principles were desirable. 
On the basis of their approval the principles were accepted 
as valid criteria for determining the responsibilities of 
the state department of education for teacher education. 

Microfilm $3.70; Xerox $12.60. 287 pages. 


A STUDY OF THE RELATIONSHIPS BETWEEN 
CERTAIN SELECTED FACTORS AND THE 
SUCCESS OR FAILURE OF BOND ISSUES IN FOURTH 
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Jerry John Herman, Ph.D. 
University of Michigan, 1959 


The major purpose of this investigation was to deter- 
mine the factors related to the success or failure of bond 
issue Campaigns. 

The data for this study were collected in the following 
manner: (1) A questionnaire was completed by fifty-six 
superintendents of schools whose districts had had success-- 
ful bonding attempts in 1955 and by eight superintendents 
of schools whose districts had had unsuccessful bonding 
attempts in 1955; (2) A personal interview was conducted 
with the superintendent, a board of education member, a 
lay citizens committee member, a person who voted in 
favor of the bond referendum, and a person who voted 
against the bond referendum in each of ten successful dis- 
tricts and eight unsuccessful districts. 

Three primary factors evolved when the data were 
analyzed. Each of these factors discriminated between 
districts which passed and districts which failed 1955 bond- 
ing referendums. The discriminating factors were: 

1. Need for capital improvements: The successful 
districts experienced a significantly larger increase in 
pupil enrollment than did the failing districts. The greater 
increase in pupil enrollment registered by the successful 
districts apparently made the need more evident for build- 
ing expansion and, in turn, for bonding the district. The 
reason most frequently given by the persons interviewed 
for voting favorably on bonding proposals was that the need 
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for the improvements which bonding the district would | 


permit was understood and supported by the citizenry. 

2. Involvement of lay people in school planning: Prac- 
tically all of the successful districts utilized citizens ad- 
visory committees. In contrast, citizens advisory com- 
mittees were used in only fifty percent of the unsuccessful 
districts. Although the superintendents and people who 
voted in favor of the 1955 bond issues in the successful dis- 
tricts were satisfied with the citizen involvement in the 
bond issue planning, the same groups of the failing dis- 
tricts were not satisfied. 

3. Communications with the public: Superintendents 
of successful districts rated themselves higher than did 
the superintendents of failing districts on the use of public 
meetings, planned telephone campaigns, and personal cam- 
paigning by the administration and teaching staff. 

Lay citizens attended board of education meetings in 
significantly higher numbers in unsuccessful school dis- 


tricts. They also visited the schools in significantly higher 


numbers in the unsuccessful districts. Due to the fact that 
many of the unsuccessful districts did not utilize lay citi- 
zens advisory committees, lay people may have used school 
visitations and attendance at board of education meetings 
as means of receiving information which they would not 
receive otherwise. 

Superintendents and lay citizens who voted in favor of 
bonding proposals in the failing districts felt that the citi- 
zens were not kept sufficiently informed about bond issue 
proposals. These groups in the successful districts felt 
that the citizens were kept sufficiently informed. 

Microfilm $3.35; Xerox $11.40. 260 pages. 


A STUDY OF FACTORS RELATED TO 
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James Edward Irvin, Ph.D. 
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The results of standardized group achievement tests 
administered annually from 1950 to 1956 in the public 
schools of Mason County, West Virginia, indicated that by 
the time the County’s school children had reached the ninth 
grade, they as a group, were two years behind ninth grade 
pupils in the nation as a whole ingeneral academic achieve- 
ment. The problem in this study has been to locate factors 
in the personal, family, school, and community experiences 
of the pupils involved which may have affected their scho- 
lastic progress, either favorable or unfavorable. Three 
groups of pupils, totaling one hundred and twenty-seven, 
and embodying about one-third of the pupils in the 1955-56 
ninth grade classes of the County’s three high schools, 
were selected as subjects for case studies on the basis of 
whether their academic achievement was in the upper, 
middle, or lower achievement range according to the 1956 
county-wide testing program. More than one hundred fac- 
_ tors of personal, family, school, and community concern 
were examined with reference to the frequency of oc- 
currence of certain manifestations of these factors among 
pupils in each of the three groups. Data were collected 
from pupils, parents, and school personnel through 





questionnaires, tests, interviews,.and cumulative school 
records. Since the specific factors involved in pupil prog- 
ress are numerous, only general conclusions can be re- 
ported here. | 

Although academic achievement was found to be pro- 
portional to pupil intelligence and physical growth, neither 
of these factors can be considered critical insofar as Mason 
County is concerned, since, as a group, the County’s pupils 
appear to be normal in both mental ability and physical 


growth. There is a relationship between satisfactory pupil 


scholastic progress and favorable manifestations of cer- 
tain personality traits, namely analytical thinking, per- 
sonal relations, and home satisfaction, but this relation- 
ship appears to be a reciprocal one. Pupils who were 
superior in academic achievement are also more likely to 
be children of parents who are themselves well educated, 
and who are engaged in professional or specialized work. 
Pupil achievement is also proportional to the family finan- 
cial income, and superior academic achievement appears 
to go hand in hand with favorable family religious environ- 
ment. 

Pupil achievement is also proportional to school at- 
tendance, but it is probable that poor achievement may 
contribute to poor pupil attendance as much as poor at- 
tendance contributes to academic retardation. The rate at 
which pupils progress in school also appears to be com- 
mensurate with the number and the professional prepara- 
tion of the teachers in the elementary schools they have 
attended. Teacher experience appears to have very little 
relationship to pupil progress. The fact that urban chil- 
dren progress more rapidly in school than rural pupils is 
probably linked to the concentration of the County’s larger 
schools in urban areas. 

A final conclusion recognizes the external nature of the 
present study. More complete understanding of the prob- 
lem involves focusing upon internal matters of pupil prog- 
ress, such as effectiveness of the curriculum, teacher 
personality, and certain aspects of school organization and 
administration. Microfilm $2.35; Xerox $8.20. 178 pages. 
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Paul Henry Jones, Ed.D. 
Wayne State University, 1958 


Adviser: Earl C. Kelley 


Purpose of the study.--The major purposes of the study 
were to follow up the graduates and the drop-outs of the 
Highland Park Junior College to determine the reasons 
for completing, or not completing, their studies by analyz- 
ing the: (1) adequacy of preparation, potential, and socio- 
economic background; (2) adequacy of the junior college 
curriculum; (3) adequacy of the instruction received inthe 
junior college; (4) adequacy of preparation for transfer 
or for work experiences; (5) adequacy of counseling 
services offered by the college; (6) adequacy of personal 
adjustment; (7) adequacy of personal finances, and (8) ade- 
quacy of the facilities offered by the college. 
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The study was limited to the school years 1953-54 
through 1955-56. The population of the study included those 
students who completed their studies and graduated, and 
those who withdrew from the college, during this period. 

Design of the investigation.--A pretested two-page ques- 
tionnaire, consisting of thirty-seven items, was mailed to 
a random sample of sixty-three graduates, seventy resident 
drop-outs, and 183 nonresident drop-outs. The personal 
folder provided necessary data for each participant. A 
98.22 per cent questionnaire response was obtained. The 
chi-square test was applied to the data where applicable; 
statistical significance was accepted at the five per cent 
level. | 

Summary and conclusions.--The conclusions are pre- 
sented as they relate to the eight major areas of the study. 
Considered first is the adequacy of previous preparation, 
of potential, and of socioeconomic background. 

The college has reason to expect a high rate of attrition 
because of the low level of achievement in the secondary 
schools by the drop-outs and, to a lesser degree, the grad- 
uates. Males achieved at a significantly lower level than 
did the females. No significant difference in learning abil- 
ity of the males and females was observed. The parents 
of the participants were found to be more highly educated 
and employed in occupations better than the average for 
Wayne County. 

Concerning the junior college curriculum, the data in- 
dicate a significant degree of satisfaction to have been de- 
rived from the academic curriculum, and the social and 
extra-class programs. 

The quality of instruction received in the junior college 
was found to be significantly good. There was a general 
demand for higher academic requirements in the class- 
room. Obsolete facilities were found to be a handicap to 
the entire educational program. 

Concerning the junior college preparation for transfer 
or for work experiences, the data indicate that 61.41 per 
cent of the participants transferred to senior institutions. 
A significant number of the participants reported their 
junior college training to be of value in their occupations. 

Concerning the counseling services offered by the junior 
college, the data indicate a high degree of satisfaction with 
the assistance offered bythe academic advisors and student 
deans. The services of the Vocational Counseling Center 
were of significant value; too few of the participants made 
use of this facility. 

Concerning the personal adjustment of the respondents, 
the data indicate that most lived with their parents; asmall 
number were married. Major areas of study were followed 
through; few changes of objective were noted. The pri- 
mary reason the drop-outs enrolled in the junior college 
was to prove their academic ability and to transfer at the 
earliest opportunity. A significant number of the partici- 
pants indicated they would enroll inthe junior college again; 
the drop-outs would stay for a longer period if they were 
starting their education again. 

Concerning the personal finances of the respondents, 
the data indicate a significant number were employed while 
students, generally in jobs of a sales, clerical, or secre- 
tarial type. The effect of outside work on academic achieve- 
ment is significant. A high percentage of the drop-outs 
were unsuccessful in their academic pursuits; part-time 
jobs may have been responsible. Few of the participants 
were entirely self-supporting and worked to afford mate- 
rial things parents were unwilling or unable to provide. 











The data indicate the facilities of the junior college to 
be a factor in the holding power of the institution. A sig- 
nificant number of the respondents felt that if the college 
were housed apart from the high school a greater number 
of students would remain to complete the two years offered. 

The data indicate the junior college is operating as an 
effective institution. Facilities are the most pressing prob- 
lem. Student personnel services are understaffed; the 
faculty must assume a more active role in the guidance of 
students. The purposes and objectives of the institution 
should be redefined in terms of the future demands to be 
made on institutions of higher learning. 

Microfilm $3.00; Xerox $10.20. 230 pages. 
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University of Michigan, 1959 


The purpose of the study is to explore the field of finan- 
cial development in medium-sized, private, liberal arts, 
co-educational colleges, with special reference to the fac- 
tors which have led to the increasing need for attention in 
this field of administration, the nature of a development 
program, the socio-economic setting in which such a pro- 
gram must operate, the extent to which college presidents 
are prepared to offer leadership in this field of adminis- 
tration, and the adequacy of financial development programs 
on college campuses today. 

The first five chapters include a presentation of the 
nature of the financial situation facing medium-sized, pri- 
vate colleges; an analysis of the salient factors in our 
socio-economic system which seem to be related to finan- 
cial development, including specific factors related to phil- 
anthropic giving; and a series of criteria developed as a 
part of the study to be used in judging the adequacy of the 
development programs in the colleges selected for the 
field study. 

The latter part of the dissertation presents data col- 
lected from a field study in which a representative sample 
of college presidents and development officers were inter- 
viewed in an effort to determine the following: (1) to what 
extent the presidents in the selected colleges perceive cer- 
tain factors in our economy which have a bearing on finan- 
cial development, (2) the attitudes of these presidents re- 
garding planning and executing a development program, and 
(3) to what extent these colleges have planned and executed 
an adequate financial development program. 

The colleges used for the study were selected randomly 
from a list of colleges in four mid-western states--Dlinois, 
Indiana, Michigan, and Ohio. To be included on the list the 
colleges had to meet the following criteria: private, lib- 
eral arts (non-university structured), co-educational, and 
an enrollment within the range of 500 to 1,200. 

The data of the field study reveal: (1) that the majority 
of the presidents im the colleges studied do not perceive 
many of the major factors in our economy which have a 
bearing on financial development, (2) that there are many 
areas of planning and execution of a development program 
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which the majority of presidents in the selected colleges do 
not perceive, (3) that the majority of the colleges. studied 
have not adequately planned and executed their financial 
development programs. 

Two general conclusions can be drawn from the field 
study: (1) Many medium-sized, private colleges have not 
adequately planned and executed a financial development 
program. (2) The presidents of many of these institutions 
do not seem to be prepared to offer much leadership and 
guidance in establishing a sound development program. 

Included in the appendices is a section entitled, “Con- 
siderations in Planning a Development Program for a 
Medium-sized Private College,” in which a series of steps 
for establishing and evaluating a development program 
are presented. Microfilm $2.85; Xerox $9.80. 218 pages. 


AN EVALUATION OF THE DOCTORAL PROGRAM 
IN EDUCATION AT THE UNIVERSITY OF MICHIGAN 
IN TERMS OF FULFILLMENT OF THE 
EXPECTATIONS OF THE RECIPIENTS AND OF THE 
EXPECTATIONS OF THE UNIVERSITY 


(L. C. Card No. Mic 59-2149) 


Raymond James Lokers, Ph.D. 
University of Michigan, 1959 


The purposes of this study were: (1) to determine if 
the expectations of the University of Michigan School of 
Education have been fulfilled as evidenced by the post- 
doctoral careers of the recipients of the Ph.D. or Ed.D. 
degrees; (2) to determine if the personal and professional 
expectations of the recipients haye been fulfilled as evi- 
denced by their evaluations of the program; (3) to report 
the opinions of the recipients on certain controversial is- 
sues in graduate education and their recommendations for 
making the preliminary examinations and the dissertations 
more meaningful. 

The questionnaire method was used to obtain data for 
this study. Parts of the six page folder type questionnaire 
were developed from forms used in studies by Dr. William 
Clements at the University of Wisconsin and by Dr. Lloyd 
Garrison at the University of Missouri. Whenever pos- 
sible, comparisons were made with the results of these 
studies. 

There were 348 recipients of the doctorate from the 
University of Michigan School of Education prior to 1956. 
The questionnaire was sent to the 319 graduates whose 
addresses could be located. Two hundred seventy-six 
(86.5 per cent) returned inquiry blanks. 

The major findings of this study were: 

1. Approximately 90 per cent of the respondents were 
employed in some phase of education; 71 per cent by 
colleges or universities; 12 per cent by public school 
systems. 

2. The mean percentages of time spent in a type of 
activity as part of the professional work of the respondents 
were: teaching, 36 per cent; administration, 35 per cent; 
research, 10 per cent; individual case work and counsel- 
ing, 10 per cent; general work experience, 3 per cent. 

3. Respondents as a whole were very well satisfied 
with their positions from the professional, economic, and 
social points of view. . 





4. Respondents perceived the ability to think critically 
as the most essential of the abilities, skills, and under- 
standings considered in this study. 

0. Research for the doctoral dissertation and confer- 
ences with faculty members ranked above classroom lec- 
tures and discussions in value to the recipients in their 
professional work. 

6. Seventy-one per cent of the graduates had completed 
some research since receiving the degree. 

7. A majority of the graduates favored interdisciplinary 
graduate seminars and broad preparation in cognate fields. 
Less emphasis on languages in the doctoral program in 
education was advocated. 

8. Approximately two-thirds made no recommendation 
for improvement of the dissertation experience. Sugges- 
tions from the minority indicated that dissertations should 
have practical value, should be in line with the candidate’s 
vocational objective, and should be started early in grad- 
uate work. Doctoral committees should also have suffi- 
cient time to devote to dissertation problems and should 
give positive assistance and guidance. Cooperative projects 
and seminars for dissertations-in-planning and in-prog- 
ress should be established. 

9. Sixty per cent of the respondents made no recom- 
mendations regarding the preliminary examinations. How- 
ever, the major suggestion of the minority was that more 
emphasis be placed on problem solving and critical think- 
ing rather than on detailed memory work. 

10. The respondents felt that the doctorate was of con- 
siderable worth and that the amount of time and money 
expended in obtaining the degree was justified. 

11. Comparisons with the results of the studies at the 
University of Wisconsin and the University of Missouri 
were characterized by similarities rather than contrasts. 

The findings show that the post-doctoral careers of the 
recipients of the doctorate from the University of Michigan 
School of Education reasonably fulfill the occupational ex- 
pectations the institution may hold for them and that the 
graduates are also predominately satisfied with their prep- 
aration at the University. 
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The purpose of this study was to formulate and validate 
criteria for various aspects of a professional preparation 
program for school administrators and to compare institu- 
tional policy of schools preparing school administrators 
for the Southwest with these criteria. 

Fifty-one criteria were formulated from literature 
concerning the professional education of school adminis- 
trators. A panel consisting of administrators in the public 
schools of the Southwest and of professors engaged in prep- 
aration of administrators for these schools was asked to 
judge these criteria. 
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The panel was asked to return a check list indicating in the three refinement phases that ultimately produced 
the degree of their agreement with each criterion. Fifty- the fourth and final sound and picture script. 
three out of one hundred panel members returned usable The experimental design which was employed to assess 
check lists. Acceptance ratings based on the response of the value of certain phases of the program involved four 
the panel were given the criteria. According to the rating public elementary schools, seven kindergarten teachers, 
scale used, none of the criteria were rejected, two were and fourteen kindergarten classes in Santa Ana, California. 
rated poor, eight were rated fair, twenty-eight were rated One hundred twenty parents were exposed to the home- 
good, and thirteen were rated excellent. | viewed program and two hundred eighteen comparable par- 

The policy of the institution as to the use or nonuse of ents were exposed to the pamphlet which contained the 
the criteria in their professional education program was same basic content material as was included in the pro- 
indicated in twenty-five cases. Use ratings based on these gram. Following the lapse of approximately eight days 
responses were given the criteria. The same rating scale the parents were contacted and asked to answer a twenty- 
used with the acceptance ratings was used in this section. seven item test over the contents of the pamphlet and pro- 
According to this scale seven of the criteria were rejected gram. The test was designed to measure only the extent 
in use. By their use seven criteria rated poor, fourteen of parent knowledge concerning the content material to 
rated fair, thirteen rated good, and ten rated excellent. which they had been exposed. Each participant was con- 

When the use ratings were compared with the accept- sidered to have started the experiment with a zero amount 
ance ratings it was noted that the use of the criteria gen- of knowledge regarding the contents of the pamphlet and 
erally dropped below their acceptance by the professional program since none of them had ever previously been ex- 
men on the panel. Apparently the Southwest could have posed to the materials. On the basis of the data collected 
better professional education programs for school admin- from the design, the outcomes were: 
istrators. (1) When both techniques of communication were meas- 

Some of the areas where improvement appeared prac- - ured on the basis of parent interest as shown by their utili- 
tical are listed in the following statements. (1) Admission zation of the pamphlet or program, the results indicated 
practices could be improved with better selection and the presence of a significant difference in favor of the em- 
recruitment of promising students. (2) Institutions could ployment of the home-viewed program. The average per- 
have a better understanding of the personality of their centage difference between the groups in respect to parent 
prospective students. (3) There is need for better coordi- statements of use favored the program by more than 45 
nation of the department of educational administration with per cent. This difference divided by the standard error of 
other departments in the various institutions. (4) The trend the difference yielded a critical ratio slightly greater than 
toward functionalism should continue to develop. (5) Eval- eight. The average percentage difference between the pam- 
uation techniques should be improved. (6) There is need phlet and program in respect to parent use as indicated by 
for a more effective follow-up program. (7) There should the numbers of parents willing to complete the test favored 
be more agreement on the goals of the first and second the program by slightly more than 40 per cent. This dif- 
year professional education programs. ference was sufficient to yield a critical ratio in excess 

Microfilm $4.00; Xerox $13.60. 312 pages. of seven; 

(2) The analysis of variances concerning the scores 
made on the test of content knowledge indicated a signifi- 
cant difference that exceeded the 1 per cent level of confi- 
dence by an amount greater than four times the F value 


of the 1 per cent level; and 
© tee cee Fons reo ndl (3) The mean number of correct answers achieved by 


all parents exposed to the program was more than twice 
as large as the mean achieved by the pamphlet groups. 
Apparently, the major significance of the study was 
that it proved an objective comparison of a new communi- 
cation technique for use in school public relations. 
Microfilm $3.60; Xerox $12.20. 277 pages. Mic 59-2435 
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This study presented the reasons for and the develop- 
ment of a new type of communication technique for use 
with parents of kindergarten pupils. The explanation of 
the trial use included the methods employed in assessing 
the effectiveness of the technique. The communication 
device consisted of a sound and picture program, twenty (L. C. Card No. Mic 59-2168) 


FACTORS ASSOCIATED WITH LONG TENURE 
OF SCHOOL ADMINISTRATORS IN MICHIGAN 


minutes in length, which was designed to be viewed and 
listened to by parents in their own homes. 

| The development of the content material included in the 

rogram was accomplished through the use of a refining s 

Sco ‘which involved the observable reactions and opin- The purpose of this study was twofold: 
ions of over five hundred parents, teachers, administrators, 1. To determine the degree to which certain selected 
and other specialists. Five different questionnaires were factors are associated with long tenure of school 
used in securing comments from those who participated administrators in Michigan. 


Kenneth Hart Puffer, Ph.D. 
University of Michigan, 1959 
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2. To ascertain opinions held by administrators of long 
tenure concerning factors which they believed to be 
related to continued service in the same superin- 
tendency. 


The subjects in the study were forty-six Michigan su- 
perintendents who had been intheir present positions twenty 
or more years. An interview schedule was constructed 
which included questions concerning size of schools, fi- 
nancial factors, superintendent and board relationships, 
and the superintendent’s perception of factors associated 
with long tenure. 

The major finding which emerged from this study was 
_ the importance of maintaining a definite line of demarcation 
between policy-making on the part of the board of education 
and policy execution on the part of the superintendent. 
Every one of the superintendents interviewed reported that 
this demarcation was being maintained in his case. 

The superintendents emphasized the importance of keep- 
ing the board of education, the public, and the school staff 
well informed. The use of the press as a public relations 
medium was mentioned frequently, but all of the usual 
means of communication were mentioned favorably. 

Compared with the state of Michiganas a whole, a larger 
proportion of the schools represented by the superintend- 
ents in this study were accredited for a four-year period. 
About the same proportion as in the state as a whole were 
accredited for two years. There was a lower proportion 
of nonaccredited schools involved in the study. Apparently, 
accreditation is associated with long tenure of superin- 
tendents in Michigan. 

Other findings in the study were as follows: 

1. Size of community bears no markedly significant 
relationship to long tenure except that fewer superintend- 
ents of long tenure were found in the extremely small dis- 
tricts having fewer than twenty teachers and no long-tenure . 
superintendents were found in districts having fewer than 
ten teachers. : 

2. Long tenure in the superintendency does not appear 
to be associated with high property valuation. The median 
state equalized valuation per pupil for the forty-six school 
systems in the study approximates the median for schools 
of similar size in the state as a whole. The range is com- 
parable also. : 

3. Long tenure in the superintendency does not appear 
to be related to expenditure per pupil except that expendi- 
tures in very small schools having fewer than 500 pupils 
tend to be higher. The median per pupil expenditure for 
long-tenure schools was approximately the same as the 
median for the state as a whole. 

4. In response to an open-ended question on what is 
important in working with a school staff, slightly more 
than half of the superintendents stressed the need for so- 
liciting teacher opinion in relation to administrative and 
curriculum matters. 3 

9. Deficit financing is discouraged. Only nine of the 
forty-six schools had deficits on July 1, 1956, and these 
deficits were relatively small or were due to unusual cir- 
cumstances. 

6. No apparent relationships were found between the 
tenure of the superintendent and the following factors: tax 
rates levied for operating expenditures; formal prepara- 
tion of the superintendent; recency of courses taken by 
the superintendent; business relationships between the 
superintendent and the board of education; rural or urban 
nature of the community; stability or marked expansion 





of population; correspondence between nationality of com- 
munity and nationality of superintendent; formal education 
of board members; pay of board members; hours of school 
board deliberation per year. 


Microfilm $3.15; Xerox $10.80. 241 pages. 


AN APPRAISAL OF THE DOCTORAL-STUDENT 
INSTRUCTORSHIP PROGRAM IN THE COLLEGE OF 
EDUCATION AT WAYNE STATE UNIVERSITY 


(L. C. Card No. Mic 59-1799) 


Van Earl Quaal, Ed.D. 
Wayne State University, 1959 


Adviser: W. Ray Smittle 


The College of Education at Wayne State University, 
since 1946, has uniquely provided a program wherein, to 
date, forty selected graduate students in Education have 
been permitted to pursue their doctoral studies while con- 
currently employed as full-time instructors in the College. 

This study appraised the value of the program from 
the viewpoint of the faculty and the students for the six 
questions asked below. 


1. What is the background of the doctoral students ? 


2. To what extent has this type of program been opera- 
tive in other institutions ? 


3. What kinds of activities ought to be provided? 


4. To what degree did the program permit satisfactory 
experience in these activities ? 


. Of what value, to the College, was the students’ 
services ? 


. To what degree was the program accepted by the 
student? 


The procedures for securing answers tothese questions 
included: : 


1. An examination of the students’ backgrounds. 


2. The design and distribution of a questionnaire sent 
to eighty-two institutions to determine the existence 
of similar programs. | 


3. The design and distribution of two instruments sent 
to the regular and doctoral-student faculty to: 


a. determine the activities desirable for inclusion 
in such a program, and, 

b. determine the faculty’s ratings of these ac- 
tivities. 


The 111 activities used were collected under the head- 
ings of “scholarship,” “teaching,” “college faculty mem- 
bership,” “guidance and counseling,” “professional person 


in the community,” and “professional person.” 


The following conclusions appear justifiable from the 
data collected from the students, the questionnaire, and 
the appraisal instruments. 

The students represent a broad and rich background of 
preparation and experience, are essentially a product of 
public education, have achieved high academic success, 
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and have participated in a large number of activities nor- 
mally those of a regular faculty. 

The questionnaire indicated that instructors are em- 
ployed by half of the institutions surveyed. Prerequisites 
to employment are the masters degree and teaching ex- 
perience. No definitive salary pattern emerged. The me- 
dian teaching load was twelve and the median course load 
six semester hours. Sixty per cent of the responding in- 
stitutions permit instructors to earn the doctorate degree 
concurrently. Forty-two responding schools offer the 
Doctor of Education degree. Full faculty status, except 
for graduate matters is accorded these instructors in 
seventy-five per cent of existing programs. Most instruc- 
tors are assigned to elementary education. Full support 
is not given for professional meetings except when the 
student is representing the institution or participating. 
Similar programs have been operating from one to over 
twenty-five years. Fifty per cent of the institutions would 
employ their own graduates. Little formal, planned, and 
recorded evaluation of these programs has taken place. 

The program-appraisal instrument completed by the 
regular faculty and doctoral-student faculty sought ratings 
for the importance and adequacy of provision for the 111 
activities from the regular faculty and ratings of impor- 
tance and satisfactory experience from the doctoral stu- 
dents. The regular faculty rated ninety-nine per cent of 
these activities important; the students fifty per cent. The 
regular faculty rated fifty per cent as adequately provided. 


The students rated thirty-six as satisfactorily experienced. 


Thirty-three per cent of the activities found complete 
agreement between the two groups of raters. In all six 
areas the students rated the same or less activities as 
important and the same or less activities as having been 
adequately experienced than did the faculty rate adequacy 
of provision. Adequacy of provision was weakest in the 


areas of “guidance and counseling,” and “professional per- 


son in the community.” Satisfactoriness of experience was 
weakest in “teaching,” and “professional person in the 
community.” 

The program studied ranked first with the students as 
a way to earn the degree, Doctor of Education. 

The service rendered the College by the students was 
deemed satisfactory by fifty-nine per cent of the respond- 
ents. Microfilm $2.65; Xerox $9.20. 202 pages. 


DEVELOPMENTAL FACTORS IN 
THE KENTUCKY EDUCATIONAL PROGRAM 
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V. Gwen Retherford, Ed.D. 
Wayne State University, 1959 


Adviser: John J. Lee 


This historiographical study was concerned with the 
initiation, development, and implementation of special 
education services and facilities in the commonwealth of 
Kentucky from 1822 to 1957. The impact of changing 
social philosophy and social trends upon society to provide 
equal educational opportunity for physically and mentally 
handicapped children was discussed. State and local 





governmental responsibility for carrying out legislative 
provisions mandated by the people were considered and 
summarized. The action of philantropic agencies and or- 
ganizations as they helped to stimulate social action to 
improve and support educational opportunity for excep- 
tional children were included. Unmet needs were identified 
and implications for their resolution were drawn. 

Kentucky’s state schools for the deaf, blind, and men- 
tally retarded children were created by legislative action 
between 1822 and 1859. All have provided residential care 
and education for handicapped children for whom there 
have been no public school facilities or for those who could 
not profit from public school instruction. 

Public school special education programs were first 
provided at local expense and without enabling legislation 
which would have provided financial support from the state. 
Permissive legislation, passed in 1934, allowed the use of 
general school funds for special materials, equipment, and 
transportation. In the same year the state department of 
education created a division of special education which 
included vocational rehabilitation, adult education, and 
education of exceptional children. The first state aid for 
payment of excess costs of special education became 
effective in 1948 when a full-time director of special 
education was appointed to function in the Bureau of 
Instruction. Kentucky’s program for exceptional children 
continued to function on a biennial appropriation of $70,000 
for administrative costs and payment of excess costs until 
1954 when Kentucky’s foundation program for education. 
became effective. State support for special education was 
then based on classroom units. After 1954, payment of 
state funds to local districts was contingent upon certified 
special education classroom units which had met criteria 
for approval as stated in the state board of education reg- 
ulations. 

In the three-year period immediately following the 
implementation of the foundation program notable progress 
was made in the expansion of special education services 
and in the amount of funds used in support of these serv- 
ices. The number of school districts which provided spe- 
cial education opportunity almost tripled. Financial in- 
vestment at the local level was a little less than one-half 
million dollars. State support was also nearly one-half 
million dollars. The latter had increased four and one- 
half times as compared to any other three-year period 
since the first legislative appropriation in 1948. In the 
same period of time, the program was further implemented 
at the state department level in terms of additional pro- 
fessional personnel by a substantial grant from the Ken- 
tucky Society for Crippled Children. 

Passage of the 1948 Special Education Act and the 1954 
foundation program law necessitated the preparation and 
adoption of state board of education regulations and cer- 
tification standards for teachers of exceptional children. 
State board regulations were revised to meet the demands 
of a growing program and to assure appropriate proce- 
dures’ required by sound educational practice. Data showed 
that preparation programs for special education teachers 
were not developed in proportion to the need for qualified 
and competent personnel although effort has been made by 
the University of Kentucky to initiate a full-time prepara- 
tion program in selected areas of specialization. 

Commissions, related private agencies and organiza- 
tions, and councils had extraordinary influence on Ken- 
tucky’s program of public school special education. They 
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were instrumental in keeping the need for special education 
before the public. Identification and verbalization of unmet 
needs were called to the attention of professional authori- 
ties in legal agencies. Projects, initiated and supported by 
private agencies, to point up the need for special education 
demonstrated the effectiveness of appropriate programs. 
Finally, publicly supported agencies with legal and moral 
obligations for such service assumed the full responsibility 
for the education of exceptional children as a result of the 
aforementioned projects. 

Many problems remain to be solved and many “unmet 
~ needs” must be resolved in the process of providing an | 
adequate program of special education in Kentucky. The 
study has provided evidence that the most pressing need 
. is the provision of a well-designed and functional prepara- 
tion program for teachers of the commonwealth’s handi- 
capped children. | 

Microfilm $5.65; Xerox $20.00. 449 pages. 


PATRIOTIC ORGANIZATIONS: THEIR RELATIONS 
WITH MICHIGAN PUBLIC SCHOOLS 


(L. C. Card No. Mic 59-2172) 


Oswald Jacob Roders, Ph.D. 
University of Michigan, 1959 


This study considers the nature, extent, and desirability 
of relations between Michigan patriotic organizations and 
public schools during the period 1946-1956. 

Data were elicited by: (1) surveying the literature; 

(2) interviewing selected organizational leaders; (3) sur- 
veying a random sample of school administrators and lead- 
ers of patriotic organizations using an opinionnaire devel- 
oped for the study; (4) obtaining factual data concerning 
relationships between schools and patriotic organizations 
by means of a questionnaire sent to leaders of local patri- 
otic organizations. Of 358 local patriotic organizations 
included in the sample, 95% cooperated in the study. Of 
228 superintendents involved, 91% returned opinionnaires. 

Five-point scales with limits of full agreement to full 
disagreement measured the respondents’ acceptances with 
each of fifty-seven opinionnaire statements. These meas- 
ures were computed as acceptance means for major sub- 
groups. Confidence intervals for comparisons of means 
between sub-groups were established by the Fisher-t 
formula, and significant differences were established at 
5% levels. Comparisons were made which established 
relationships between factual items derived from the ques- 
tionnaire and opinions held as elicited by the opinionnaire. 

Among the major findings is that Michigan’s patriotic 
organizations and public schools have been remarkably 
free from controversies during the period 1946-1956. Only 
eleven Michigan communities were involved in any type of 
disagreement. Four cases concerned non-curricular 
school board matters. The other cases concerned either 
R.O.T.C. or UNESCO matters. 

Over 90% of the patriotic organizations sponsored 
school projects. Projects with high frequency were spon- 
sorship of students at conferences designed for the civic 
education of youth such as Boys’ State or Girls’ State, 
donations to the schools of flags or curricular materials 
of a patriotic nature, sponsorship of essay, speech, or art 





contests; purchase of instructional or athletic equipment; 
sponsorship in schools of Boy or Girl Scout units. 

School projects sponsored by patriotic organizations 
are increasing rather than diminishing in number. Re- 
spondents perceived increasing satisfaction with the value 
of school projects sponsored by patriotic organizations. 
Many respondents, however, advocated more joint planning 
and evaluation of school projects. Respondents generally 
agreed that the channels of communication between patri- 
otic organizations and the school need to be strengthened. 

In certain matters of courtesy such as letters of ac- 
knowledgment for services rendered and invitations to 
participate in important public events, both the schools 
and the patriotic organizations tend to rate their own prac- 
tices highly, but they are critical of the other’s attention 
to these matters. | 

School leaders and officials of patriotic organizations 
held diametric viewpoints on some aspects of school-com- 
munity relations. Patriotic organizations tended to agree 
that they should play an active role in sponsoring one of 
their members as a school board candidate; superintend- 
ents disagreed. Patriotic organizations regarded their 
donation of school supplies and equipment as a legitimate 
and valuable function, superintendents believed these needs 
should be included in the school budget. Patriotic organi- 
zations advocated school holidays in observance of patri- 
otic dates; superintendents advocated observance as part 
of the school program without released time. _ 

Concerning relations between the sub-groups, these 
over-all conclusions are reached: 


1. School superintendents and leaders of patriotic 
organizations generally agree on policies and pro- 
cedures in school-community relations but in vary- 
ing degrees; 


. Significant differences in the extent of their agree- 
ment establish the thinking of school administrators 
and officials of patriotic organizations as two dis- 
tinctly different populations; 


. Close agreement among patriotic organizations es- 
tablish the officials of these groups as one population; 


. Superintendents who are members of patriotic or- 
ganizations are in closer agreement with the view- 
points held by patriotic organizations than are non- 
member superintendents. 

Microfilm $8.50; Xerox $29.00. 672 pages. 
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(L. C. Card No. Mic 59-1801) 
Hugh Edward Sarles, Ed.D. 
Wayne State University, 1959 
Adviser: W, Ray Smittle 


This study was made to demonstrate the need for, and 
to prepare and present for local public school districts’ use, 
a practical in-service educational leadership development 
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program. The need for such a program was evidenced by 
an analysis of professional educational preparation institu- 
tions and organizations, and the results of surveying edu- 
cational literature relative to the need for more leaders 
and the sources from which they must come. 

The methodology utilized the following procedure: (1)a 
survey of industrial management literature, with special 
reference to management organizations’ contributions to 
executive development programs; (2) an analysis of the 
management development programs of four selected cor- 
porations--the Chrysler Corporation, the Detroit Edison 
Company, the Wolverine Tube Company, and theS.8. Kresge 
Company; (3) an explanation of the factors common to the 
need for, and the development of, industrial management 
and educational leadership in-service programs, including 
some techniques successfully used in industrial training 
programs which can be used to help solve comparable 
problems in education; (4) an analysis of the literature 
concerning competency characteristics and competency 
behavior patterns considered essential for success in edu- 
cational administration and leadership; (5) a study of lit- 
erature from institutions engaged in the preparation of 
school administrators through graduate programs, and 
professional educational organizations especially concerned 
with these programs; (6) an analysis of the programs, with 
special reference to recent trends and philosophies, as 
. expressed in the departments of educational administration 
of four selected universities--Ohio State University, Uni- 
versity of Michigan, University of Pittsburgh, and Wayne 
State University; and (7) the presentation of a readily 
adaptable in-service educational leadership development 
program for use by public school districts of varying size 
and economic status. 

The conclusions drawn from this study revealed that: 
(1) the need for preparing more educational leaders is 
urgent for both the local school district and the national 
educative process; (2) the major source for educational 
leaders is from the ranks of those who are now beginning 
their initial administrative experiences; (3) it is the re- 
sponsibility of local school districts, as well as the uni- 
versities, to help meet these needs by aiding in the prepa- 
ration of men for educational leadership roles in the 
schools and communities of the country; (4) leadership is 
measurable, therefore, it can be taught and individuals can 
be improved in the competencies required for success; 
(5) formal campus work alone is not sufficient to prepare 
students for leadership responsibilities--in-service ad- 
ministrative experiences, often referred to an internship 
programs, are essential adjuncts to classroom learning; 
(6) many resources are available to superintendents and 
members of boards of education to aid them in establishing 
such preparation programs--some of these are (a) indus- 
trial management literature and development programs, 
(b) university literature, field service offerings, and cam- 
pus programs, (c) general education literature, especially 
in the fields of administration, personnel, and psychology 
which provide guidance in program planning and selection 
techniques to enable the choice of the more able staff mem- 
bers for enrollment in the program, and (d) competency 
studies showing the desirable qualities, characteristics, 
and behavior patterns which should become the objectives 
of those in the development program; and (7) the program 
recommended in this dissertation is adaptable to school 
districts both large and small, of relative fiscal ability, 
and should be established by local public school districts 


+t 





to aid in meeting the national problem caused by the criti- 
cal shortage of educational leaders. 
Microfilm $4.20; Xerox $14.20. 326 pages. 


A STUDY OF THE TEACHING DIFFICULTIES 
OF A SELECTED GROUP OF BEGINNING SECONDARY 
SCHOOL TEACHERS WITH IMPLICATIONS FOR 
A PROGRAM OF IN-SERVICE AID 


(L. C. Card No. Mic 58-2339) 


John D. Scheller, Ed.D. 
The University of Buffalo, 1958 


A study of the literature dealing with the adjustment 
of the beginning teacher reveals that emphasis was placed 
on the improvement of the pre-service preparation and 
very little on the continued growth of those already inserv- 


ice. The literature also reveals the inadequacy of the su- 


pervisory assistance rendered teachers in their first year 
and points up the need for a more adequate program of 
on-the-job training. 

The purpose of this study was to bring together some 
important facts and opinions concerning the problem of 
adjustment of secondary school teachers who were in their 
first year of teaching, and to make suggestions which may 
provide a basis for planning organized programs of in- 
service aid in order that induction of beginning secondary 
school teachers into the profession might be made more 
successfully. 

The data were gathered by means of two questionnaires. 
One was sent to the secondary school teachers in the 140 
public schools in the eight counties of Western New York 
who were in their first year of teaching during the school 
year of 1955-56. 

The other was sent to the administrative and supervi- 
sors in the same 140 schools. 

The data reveals both the teacher and administrator 
recognized an appreciable number of difficulties which the 
beginning teacher encountered. The area in which the larg- 
est number of beginning teachers (70 per cent) indicated 
they experienced difficulty was: “Using methods and tech- 
niques which will create a stimulating atmosphere in the 
classroom.” The difficulties most frequently mentioned 
by the beginning teacher seemed to fall in the general area 
of pupil control, motivation and individual differences. 
“Maintaining control when using the more informal meth- 
ods” ranked first in degree of seriousness. 

In general, beginning teachers and administrators rec- 
ognized common problems both as to kind and degree of 
seriousness. Nearly identical ranks were assigned by 
beginning teacher and administrator for difficulties in the 
area of classroom discipline, providing for individual dif- 
ferences and motivating pupils. 

The majority of the beginning teachers and administra- 
tors feel that most help is given to the beginning teacher 
by the principal and other teachers. The administrator 
gives more credit to the helpfulness of the principal and 
the teacher gives more credit to “other teachers.” 

Highest on the lists of services which the beginning 
teacher considers most valuable is “providing a handbook 
which contains information about the school system.” In 
general, the teachers are more favorably impressed with 
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the importance of extension courses, curriculum center 


bulletins on new techniques and a beginning teachers’ clinic. 


The administrators indicated greater confidence in such 
services as consultation hours, frequent observation, or- 
ganized in-service programs and special help with records. 
The data of this study strongly suggest that most new 
teachers feel that their induction could have been more 
adequate and satisfying. It also seems to reflect the need 
for a carefully planned, well organized in-service program 
in which the needs of the beginning teachers are given 
special attention and carried on throughout the year. A 
program of this type in which the personnel of all agencies 
such as teacher preparing institutions, professional or- 
ganizations, state education department and local schools 
work together can make a profound difference with respect 
to the professional development of the beginning teacher. 
Microfilm $2.85; Xerox $9.80. 218 pages. 


A STUDY OF CERTAIN FACTORS IN RELATION 
TO SELECTION AND NON-SELECTION 
OF SORORITY MEMBERS | 


(L. C. Card No. Mic 59-1998) 


Miriam A. Shelden, Ph.D. 
New York University, 1958 


Chairman: Professor Alonzo F. Myers 


The purpose of this investigation is to study certain 
factors as related to two groups of prospective freshmen 
seeking sorority membership at the University of Dlinois 
during a single rushing period. The two groups are those 
selected by the sororities for membership and those who 
are not selected. 

The subjects are women who sought membership in the 
1957 formal rushing program. They are entering college 
freshmen of the 1957 population excluding women of Jewish 


background and Negro women who sought membership only | 


in Jewish or Negro groups. | 

The factors studied are age, race, parent’s occupation, 
religious preference, urban-rural residence, sibling and 
parental membership in sororities and fraternities, intended 
area of academic specialization, high school academic 
rank, number of high school activities, number of known 
letters of recommendation, and the fifteen personality vari- 
ables of the Edwards Personal Preference Schedule. It 
is hypothesized that there are significant differences be- 
tween those selected for sorority membership and those 
who are not selected. 

College authorities have long been concerned with many 
aspects, both favorable and unfavorable, of sorority-fra- 
ternity life on college campuses. However, the investiga- 
tor has found no study of the factors affecting selection 
or non-selection of members. 

A brief history of the sorority-fraternity system is 
given. In addition, related literature in the fields of ado- 
lescence, friendship choices, selection, and the Edwards 
Personal Preference Schedule is reviewed. 

Data were obtained from a Personal Information Record 
completed by the subjects and from scores of the Edwards 
Personal Preference Schedule. Age was reported in years 
and months; race was classified as Caucasian, Negro, and 














oriental; parent’s occupation was classified by means of 
the Warner Revised Scale for Rating Occupations; religious 
preferences were grouped as Protestant, Catholic, Jewish, 
and Greek Orthodox; urban-rural residence was deter- 
mined by reference to the U. S. Bureau of Census’ classi- 
fications; intended area of academic specialization was 
recorded by colleges within the University; high school 
academic rank was grouped by quarters; high school ac- 
tivities and letters of recommendations were counted. 

Determination of the two groups, selected and non-se- 
lected, was made from the total list of rushees participat- 
ing in this study and the sorority bid lists. There were 
292 selected subjects and 62 non-selected. The data were 
treated to test whether there were significant differences 
between the selected and non-selected groups by means of 
“t” tests and chi square. 

The data show no significant differences between the 
two groups in the factors studied except that there is a 
trend toward selection of those in the upper half of the high 
school academic rank. When the subjects were compared 
with Edwards’ norms, significant differences were found 
in the variables of Autonomy (significant at the .01 level) 
and Dominance (significant at the .05 level). Both selected 
and non-selected groups were below the norm mean for © 
Autonomy and above the norm mean for Dominance. In 
each case the non-selected group was slightly nearer the 
norm than was the selected group 

The data also show that the average rushee is eighteen 
years old; she is Caucasian, Protestant, and has high 
socio-economic status. She is in the upper half of her 
class scholastically and active in high school activities. 
Letters of recommendation have been written about her 
and in 54 percent of the cases someone in her immediate 
family has sorority or fraternity affiliations. 

Recommendations for further study included investi- 
gations of 








1. The differences between those who seek sorority mem- 
bership and those who do not. 
2. The effects of rushing on those not selected. 
3. The process of selection. | 
Microfilm $2.00; Xerox $5.60. 115 pages. 


A DESCRIPTION AND EVALUATION OF 
COOPERATIVE CURRICULUM PLANNING BY STAFF 
AND PARENTS AT THE ANDREW JACKSON SCHOOL 
AND THE PAUL L. BEST SCHOOL, 
FERNDALE SCHOOL DISTRICT, MICHIGAN 


(L. C. Card No. Mic 59-1802) 
Scott Winfield Street, Ed.D. 
Wayne State University, 1959 


Adviser: Earl C. Kelley 


Purpose 


ihe purpose of this study was to describe the develop- 
ment of staff-parent cooperative curriculum planning at 
the Andrew Jackson (1950-1954) and the Paul L. Best 
(1954-1958) schools, Ferndale, Michigan in order to test 
the following hypotheses: (1) When given the opportunity 
to work cooperatively with a school staff, parents will — 
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help constructively to improve the curriculum of the school. 
(2) Rather than attempting to dictate policy, parents will 
cooperate in the operation of the schools if they are allowed 
to assist in choosing the curriculum studies. (3) Parents 
and staff will defend the curriculum from unfair criticism 
if they have ownership in the curriculum. 


Method 

Curriculum planning committees were organized on a 
workshop basis for eight consecutive years with parents 
as well as staff as participants. From year to year vari- 
ous group techniques were used in determining process 
and roles of the participants. Evidence to support the 
stated hypotheses came from the complete minutes of all | 
the curriculum planning committee meetings, other re- 
search in the field, school election results, and observa- 
tions of the writer. 


Findings and Conclusions 

The evidence obtained after eight years of cooperative 
curriculum planning with parents and staff supported the 
three hypotheses of this study. Parents did work construc- 
tively to improve the curriculum without attempting to 
dictate policy and defended the curriculum and staff during 
eight years of “outside” criticism of the two schools and 
their curriculum, | 

The importance of the community as a force in deter- 
mining the curriculum cannot be denied. It is a school’s 
responsibility to see that staff and parents work with each 
other in the continuous evaluation of the school curriculum 
with intelligence and courage. 
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STATE AID FORMULA FOR SUPPORT 
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The purpose of this dissertation is to analyze basic 
strengths and weaknesses in the formula utilized in Michi- 
gan to distribute state moneys to local school districts. 

To accomplish this, the literature in the fields of school 
finance and school administration was reviewed to reveal 
the developed and refined principles of school finance. 
These principles are applied against the Michigan state 
school aid formula. : 

A questionnaire was devised, tested, and sent to each 
_of the states of the United States to ascertain various meth- 
ods by which the principles of finance are implemented in 
their school finance programs and to discover particularly 
_ effective adaptations which might be applied to Michigan. 

In comparing the programs of other states and in apply- 
ing the principles of school finance against the Michigan 
state aid formula, the following conclusions were reached: 

(1) The Michigan program of school finance partially 
meets the test of an adequate program. A basic foundation 
program is provided by supplementing a uniform local tax 
levy with state funds. , 





(2) The cost of the state average educational program 
is over seventy per cent higher than the foundation pro- 
gram level, indicating that the program level is too low. 

(3) The difference between the least and most costly 
educational programs is too wide, the most expensive being 
nearly three times the cost of the least expensive. The 
inadequate foundation program level partially accounts 
for this. 

(4) Teacher cost variations between elementary and 
secondary school programs demand a weighting of 1.1 for 
secondary school students. Further study of other costs 
may reveal the need for a greater weighting. 

(5) Improvements are needed in the assessing of 
property. Further, the lag in property tax collections on 
new construction is too great. 

(6) Michigan has too many school districts. Less than 


- one quarter of the districts operate programs through the 


twelfth grade, yet over eighty per cent of the children are 
educated in these districts. 

The following major recommendations are offered to 
improve the Michigan school finance system: 

(1) A joint citizen-educator study, statewide in scope, 
is needed to redefine the role of public education according 
to present societal needs and to determine the costs 
of a suitable foundation educational program to meet 
these needs. 

(2) The foundation program level needs to be raised 
at least to the state average expenditure. To accomplish 
this, increased state funds are required as well as a higher 
definition of local support as a part of this program. 

(3) Local tax levies approved by the people above that 
required to support the foundation program should be sup- 
plemented with state funds when necessary to produceas 
many dollars per child as would be produced in a district 
of average wealth. 

(4) The Michigan State Tax Commission should pro- 
vide adequate training manuals and required classes for 
local property assessors to improve their practices. 

(5) The lag in property tax collections should be re- 
moved by legislation which will permit the collection of 
property taxes upon occupancy of new construction. 

(6) After local area studies, Michigan’s school dis- 
tricts should be recognized into units, all of which will 
support adequate educational programs through the twelfth 
grade. 

(7) School revenues should be directly related to 
taxation which reflects the state’s rising economy. 
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The Empire State FM School of the Air is not physically 
a school in the property sense of the word, nor is there a 
status faculty. The teaching force consists of those many 
teachers in the public and private schools of New York 
State, which have found the radio programs broadcast over 
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the Empire State FM Network a valuable instructional aid. 
The physical plant may be thought of as.encompassing the 
facilities of the many schools, radio stations and univer- 
sities whose cooperative endeavors develop, produce, 
broadcast and utilize these in-school listening programs. 

The Empire State FM School of the Air came into exist- 
ence on December 12, 1947. It developed from the Roches- 
ter School of the Air which, for many years had been broad- 
casting radio programs for the schools in Rochester, New 
York. When Syracuse and Hornell relayed some of the 
Rochester School of the Air programs the three station 
hook-up was identified as the Empire State FM Network. 
The radio programs were then called the Empire State 
FM School of the Air. In 1957 a twenty-two station net- 
work carried the Empire State FM School of the Air pro- 
grams with virtually complete coverage of the State. 

The Empire State FM School of the Air is the result of 
the cooperative work of radio stations and educational lead- 
ers throughout New York State. It is a non-profit corpora- 
tion chartered by the Board of Regents of the University of 
the State of New York. The purpose of this corporate body 
is the planning, producing, broadcasting and encouraging 
effective use of radio in the classroom. 

Ten regularly scheduled programs are broadcast each 
week during the school year. The programs are designed 
to enrich the elementary school curriculum in the areas 
of speech, science, music, literature, geography, history, 
conservation, art, health, current events, social studies, 
languages and human relations. The Pre-Broadcast Bulle- 
tin, a weekly publication, contains a synopsis of each pro- 
gram with specific suggestions for listening and followup 
activities. The programs are selected for broadcasting 
after careful study and evaluation of the results of ques- 
tionnaires submitted to the classroom teachers who use 
‘the programs. 

The By-laws of the Empire State FM School of the Air 
vest the power of authority to govern the organization in 
the Board of Trustees who are elected by the membership. 
The Executive Committee, the Steering Committee, the 
Program Policy Committee, the Executive Secretary and 
Field Representative assist in establishing the policies 
and carrying out the recommendations of the organization. 

The annual operational budget for the Empire State FM 
School of the Air is less than $20,000. The money is used 
to provide the basic services. The cost is apportioned 
among the membership and the rate varies according to 
the current educational budget of the school systems or 
the number of full time teachers in individual schools. The 
radio stations furnish air time and relay facilities free. 
The program producers for the most part present the pro- 
grams without any remuneration. 

The historical method of research has been used to 
present a descriptive narration of the development of the 
Empire State FM School of the Air. The five chapters in 
the dissertation contain an overview of educational broad- 
casting in the United States, a description of the origin of 
the Empire State FM School of the Air, an account of its 
organization and management, a description of the edu- 
cational programs, and the status of the Empire State FM 
School of the Air after ten years of service to the schools 
of New York State. Letters, memoranda, reports, minutes, 
financial statements, by-laws, charter, questionnaires and 
statistical tables are included in the appendicies. 
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The purpose of this study is to trace the development 
of Congressional legislation related to elementary and 
secondary education from the Ordinance of 1785 of the 
Congress of the Confederation through the School Construc- 
tion Bill of 1957 with particular emphasis given to the areas 
of general Federal aid to education and school construc- 
tion. The five programs of Federally affected areas, 
school lunch,. vocational education, surplus property utili- 
zation and veterans’ education that are in effect at the 
present time are also stressed. 

The study is limited to elementary and secondary edu- 
cation, grades one through twelve, in the United States; and 
school programs operated or controlled by the Federal 
government are not included. The historical method of 
research is employed while the organization of the study 
is topical with chronology utilized within the topics. Data 
are presented in a narrative form supplemented by illus- 
trative and comparative tables when needed. 

Chapter II presents a historical overview of the topic. 
Constitutional problems, land and monetary grants, depres- 
sion and defense measures, curricular programs, special 
Federal legislation, the manual training movement, and 
the United States Office of Education are included in this 
section. Chapter III traces the movement for Federal aid 
to education from the post-Civil War period until 1950. A 
study is made of the Hearings of the Senate Committee on 
Education and Labor on the Educational Finance Bill of 
1945 to determine the positions held by various groups and 
organizations concerning the principle of Federal aid to 
education. Chapter IV contains the policy of the Federal 
government towards the area of school construction. The 
movement is traced from the Ordinance of 1785 until the 
attempted passage of the area of school construction. The 
movement is traced of the Hearings held before a Subcom- 
mittee of the House of Representatives on the school con- 
struction bills of 1957 to determine the various forces 
interested in such legislation. Chapter V pertains to legis- 
lation applying to school construction and operation in Fed- 
erally affected areas and the school lunch program of the 
United States Government. Chapter VI relates to Federal 
legislation concerning vocational education, surplus prop- 
erty utilization, and veterans’ education. 

Chapter VII is utilized for summarizing and con- 


cluding. 


Conclusions 


1. The bitter controversy over Roman Catholic schools 
receiving certain auxiliary benefits from general Federal 
aid to elementary and secondary education has turned the 
Federal aid issue into a political holocaust. No general 
Federal aid issue has been voted on by either house of 


Congress since the dramatic battle over parochial school 


benefits in 1949. 
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2. School construction legislation has been caught in 
the cross fire of the school integration battle much to the 
delight of those opposed to the measure per se. The School 
Construction Bills of 1956 and 1957 demonstrated an im- 
passe in enactment. A school construction bill was doomed 
if it did or did not include Federal funds for racially segre- 
gated schools. 


3. Hearings before the 1956 House Subcommittee study- 
ing school construction legislation failed to reveal any evi- 
dence of Federal control of local school policy in the ad- 
ministration of the Federally affected areas program. 


4. The principles of present-day American public edu- 
cation were unknown to the framers of the Constitution. 
There has never been an amendment to the Constitution 
clarifying the relationship of the Federal government to 
the public and private schools of this country. Passage of 
such an amendment should contribute an invaluable guide 
for the future of American education. 
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The purpose of this study is to show the validity of three 
hypotheses concerning financial aspects of school district 
reorganization in Michigan: 


- 1. That because of the provisions of the state aid act 
for public education, schools which consolidate lose money 
in state aid. 


2. That following consolidation, the former sending 
districts make a greater increase in local financial effort 
thanthe former receiving districts to make up this loss 
of state aid due to reorganization. 


3. That following consolidation, former closed districts, 
those operating no schools, make a greater increase in 
local financial effort than either former sending districts 
which operated partial schools or the former receiving 
districts to make up this loss of state aid due to reor- 
ganization. 


The first hypothesis calls for a comparison of state 
aid receipts in 162 selected school districts for the year 
before they were reorganized with receipts these districts 
would have received if their reorganization into 20 districts 
had taken place in that year. : | 

The second and third hypotheses are tested by com- 
paring the average local financial effort for the two years 
before reorganization with the average local financial ef- 
fort for the two years after reorganization. While not all 
increases in effort are due to losses in state aid, the 





' disparities in increases between former sending and 


former receiving districts tend to indicate whether or not 
losses of state aid affect districts similarly or dispro- 
portionately. 

Local financial effort is computed for current opera- 
tions and for total school expenditure by taking the actual 
tax monies collected in both categories and dividing them 
by the state equalized valuation. The resultant quotient 
is a millage rate. 

The first hypothesis was substantiated. Eighteen of the 
twenty reorganized districts involved in the study would 
have lost state aid monies if they had been reorganized 
during the previous year. 

The second hypothesis was substantiated for both cur- 
rent operating millage and the total school expenditure. 
The average percent of increase in current operating mill- 
age for the former receiving districts was 14.15 percent. 
The average percent of increase for the former sending 
districts was 36.87 percent. 

The average percentage of increase in local financial 
effort for total school expenditure for the former receiving 
districts was 40.56 percent. The average percentage of 
increase in total school expenditure for the former sending 
districts was 140.38 percent. 

The third hypothesis was also substantiated for both 
current operating millage and total school expenditure. 


The average percent of increase in local financial effort 


for current operating millage for the former closed dis- 
tricts was 54.72 percent; for the former partial districts, 
18.23 percent; and for the former receiving districts, 
14.15 percent. 

The average percent of increase in local financial effort 
for total school expenditure forthe former closed districts 
was 182.95 percent; for the former partial districts, 96.44. 
percent; and for the former receiving districts, 40.56 
percent. 

Thus, school districts in Michigan which reorganize 
lose state aid monies. This loss calls for greater local 
financial effort by all districts. Former closed districts 
made the greatest increase in effort. All former sending 
districts made a greater average increase than did former 
receiving districts. 

Three recommendations are made inthis study. (1) That 
the legislature make it mandatory that area studies be made 
in all counties of Michigan and that action be taken on the |. 
reports of these area study groups. (2) That a study be 
made of possible financial incentives for school district 
reorganization in Michigan. (3) That the payment of tuition 
monies by the state be eliminated. 

Microfilm $3.00; Xerox $10.20. 230 pages. 


AN INQUIRY INTO THE STATUS OF THE 
IN-SERVICE TRAINING OF TEACHERS IN THE 
JUNIOR HIGH SCHOOLS OF NEW YORK STATE 


(L. C. Card No. Mic 59-1740) 


Ross J. Willink, Ed.D. | 
The University of Buffalo, 1959 


This study was undertaken to determine the status of 
the in-service training of teachers in junior high schools 
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of New York State, excluding those junior high schools in 
New York City. Dataconcerning the following six questions 
were sought: : 


1. Whatare thetechniques used for in-service training? 


2. What are some of the factors that affect the in-serv- 
ice training program? 


3. What are some of the obstacles encountered in an 
in-service training program? 


4. What motivating devices are used to encourage teach- 
ers to take an active part in the program? 


0». Who promotes and directs the program? 


6. What problems and topics are covered in the in- 
service training program? 


After an extensive study of the related literature and 
a series of interviews with junior high school principals, 
a questionnaire was constructed. This questionnaire was 
used in a pilot study of the in-service training programs 
of four junior high schools. A few minor revisions in the 
questionnaire were made as a result of this pilot study. 
Questionnaires were then sent to the principals of eighty- 
one junior high schools throughout New York State, exclud- 
ing the junior high schools of New York City. Returns 
from these questionnaires furnished usable information 
from fifty-eight or 71.6 per cent of the schools contacted. 
A teacher’s questionnaire was then sent to three teachers 
in each of the fifty-eight schools that furnished information 
used in the study. There was a 62.2 per cent return of 
these questionnaires. The questionnaires returned by the 
principals were used as a primary source of information 
for the study while the teachers’ questionnaires were used 
to corroborate this information, as well as to provide in- 
formation concerning these teachers, their involvement 
in and reaction to their in-service training. 

The general findings of this study are as follows: 


1. In-service programs were reported in 96.6 per cent 
of the junior high schools. 


2. The in-service programs in 46.6 per cent of the 
schools were planned specifically for the junior high school 
level. 


3. The ten-inservice techniques found to be most fre- 
quently used by the junior high schools were: Faculty 
meetings, individual teacher conferences, classroom visit- 
ations, bulletins, committee work, case conference, visit- 
ing days, informal discussions, workshops and movies. 


4. Professional libraries were reported in seventy- 
one per cent of the junior high schools. 


5. All of the schools had faculty members attending 
evening, Saturday or summer classes at some college or 
university. 


6. Junior high school principals reported that lack of 
time, outside responsibilities of teachers, heavy teaching 





load, no suitable time of day and lack of money for con- 
sultants are the obstacles most frequently encountered in 
the in-service training programs. 


7. The motivating devices most frequently used to en- 
courage teachers to take an active part in the program 
are: salary adjustment of additional graduate hours, credit 
toward certification, released time for the in-service pro- 
gram, promotions and salary adjustments for taking part 
in the in-service program. 


8. Leadership for the in-service programs was fur- 
nished primarily by the principal (48.3 per cent), central 
office personnel (46.6 per cent) and teacher committees 
(34.5 per cent). 


9. The six topics most frequently covered in the in- 
service programs were: specific subjects, marking sys- 
tems, teaching techniques, standardized testing, discipline 
and junior high school philosophy. 


10. Many relationships concerning the distance of the 
junior high school to local universities, the composition 
of the junior high school faculty and the extent of the in- 
service programs were investigated. A few statistically 
significant differences were found to exist. However, 
those differences that were found seemed to have little . 
implication for in-service programs. 
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The Purpose of the Study 


This study sought to identify the status of doctoral 
training programs for counselors and other personnel 
workers in colleges and universities in the North Central 
Association. It sought through study of selected charac- 
teristics to identify similarities and differences between 
existing programs and the programs of training recom- 
mended by the National Vocational Guidance Association 
and the American College Personnel Association. Finally, 
it sought to identify former trainees’ feelings of need for 
changes in the program they experienced. 


Specific Objectives 


Specific objectives of the study included: 
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. To study the suggested and required professional 
preparation experiences for counselors and other 
personnel workers in the North Central Association 
colleges and universities. 


. To compare selected aspects of these requirements 
| within the colleges and universities. 


. To compare the aggregate programs with the pro- 
grams of experiences recommended by the American 
Vocational Guidance Association and the American 
College Personnel Association. 


. To secure an evaluation of the training experiences 
from the former trainees of the programs and to 
identify changes which they would recommend. 


. To determine changes in the training experiences 
which were desired or contemplated by the counse- 
lor trainers in their respective institutions. 


To make suggestions for improvement of these 
preparation programs as a result of the findings of 
the study. 


Method of Investigation 


Data were collected from 16 institutions in 12 states inthe 
North Central region by the questionnaire method. These 
instruments were completed by the counselor trainers of the 
institutions, 92 per cent of which advised counselor trainees. 
Data were also tabulated from 100 counselors (66 2/3 per 
cent of total sample) who were graduated from these pvro- 
grams. These graduates were located in 21 states, the 
Philippines and Mexico. Catalogs were reviewed for basic 
information concerning the descriptive nature of the courses 
currently offered in each institution studied. 


Findings 


1. Ninety-two per cent of the counselor trainers in the 
institutions studied acted as student advisers as well as 
offered instruction in the counselor training program. A 
majority of the trainers also offered consultant services 
to guidance organizations in the state where the institutions 
were located. 


2. Most counselor training programs were located in 
the department or college of Education, and most programs 
led to degrees preparatory for elementary and secondary 
school guidance or guidance for college personnel work. 
The department of psychology was the second most fre- 
quently indicated department for sponsoring this program. 


3. Allcounselortraining programs required supervised 
experiences and most of these experiences (81 per cent) 
were offered at the secondary or college level. Alsoa 
variety of personnel experiences were being offered, in- | 
cluding residence hall advisers, club leaders, and other 
student leadership activities. 


4. Sixty-three per cent of the counselor training 
programs screened prospective counselor trainees for 





emotional stability, and a considerably smaller percentage 
(23 per cent) used screening criteria based onaypearance, 
sociability and personality. 


5. Sixty-nine per cent of the counselor training pro- 
grams required some undergraduate preparation in psy- 
chology for admission to the training programs. A lesser 
number (19 per cent) required undergraduate training in 
sociology, statistics, and mental hygiene. Ninety-two per 
cent of programs studied required teaching experience, 
and 31 per cent required experiences with industry for 
entrance to the training programs. 


6. Seventy-five per cent of the coordinators reported 
follow-up visits to the graduates in the field, and an equal 
proportion indicated some use of work shops to help the 
newly placed graduates with adjustment to their placement 
situation. 


7. Counselors were employed in a variety of counseling 
situations, but educational institutions retained the most 
graduated counselors of all (67 per cent of all counselors 
reporting); 70 per cent were counseling in colleges or 
comparable institutions. 


8. Most counselors held degrees in education and took 
three or more years to earn their degrees. Only 36 per 
cent matriculated as full-time students. 


9. Counselors generally performed other duties in 
addition to counseling, with only 28 per cent of the total 
sample reporting full-time work as counselors. Most (63 
per cent) were placed through professional contact rather 
than through college placement offices. 


Conclusions 


From these data the following conclusions might be 
drawn: 


1. It would appear that the graduate in this field at the 
doctoral level is most frequently employed as an educa- 
tional counselor; thus training programs must continue 
to be geared to preparation for this type of activity. 


2. Other types of counseling are now receiving more 
emphasis, especially at the elementary school level and 
in vocational rehabilitation. 


3. While most institutions offer a large proportion of 
the experiences which have been recommended by the two 
professional organizations used as criterior referents, 
the directors or coordinators of the programs did not rec- 
ommend as many for their training programs. 


4. Since all programs studied were being evaluated 
more or less continuously. 


5. There were learning experiences received by former 
trainees which were perceived to be of little value to them 
in their counseling duties and counselor trainers might 
well continue to evaluate their programs, at least in part, 
on the basis of reactions of their graduates. 
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Recommendations 


The following recommendations for study or action are 
made on the basis of the data which were analyzed. 


1.. That a status study of counselor preparation pro- 
grams in the North Central colleges and universities be 
undertaken periodically perhaps every five years. 


2. That further study be given the needs of counselors 
in situations other than educational institutions and that 
programs be modified according to these findings. 


3. That the learning experiences in courses in higher 
education be re-studied by both professional associations 
and the directors of the programs to ascertain why these 
experiences are perceived to have little value for counse- 
lors in the field. 


4. That the professional associations review their rec- 
ommendations which were made in 1949 with the purpose 
of assuring themselves and the profession that the learning 
experiences they recommend continue to meet the needs 
of the persons preparing themselves as the doctoral level 
for counseling. 
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The purpose of this study is to evaluate the Homemak- 
ers and Mothers Cooperatives, Inc. (HOMOCO) on the basis 
of UNESCO’s Fundamental Education and other criteria: 
to ascertain to what extent HOMOCO has implemented the 
broad aims or principles of UNESCO’s Fundamental Edu- 
cation and to examine whether HOMOCO has met the stand- 
ard requirements of a socio-educational agency. 

The data of this study were gathered mainly through 
observation, conferences and interviews participated in by 
the writer, as participant observer and the Executive 
Director of HOMOCO in 1952-1957; study of documents, 
records, and other materials on file in the HOMOCO main 
office. . 

In Part I of this study, the following topics are dis- 
cussed. 


1. The Philippines after World War Il. Socio-economic 


conditions that stimulated the development of HOMOCO. 


2. Nature and extent of HOMOCO, 





3. HOMOCO in relation to UNESCO’s Fundamental Edu- 
cation broad aims or principles and other criteria. 


4. Strengths and weaknesses of HOMOCO. 


In Part Ul, for case illustrations, typical HOMOCO ac- 
tivities are described and analyzed. They are grouped 
under these headings: 


1. For Leaders. 
2. For Low-Income Group. 
3. For Both Leaders and Low-Income Group. 


Using the typical HOMOCO activities as case illustra- 
tions, which were described analytically by the writer, it 
seems reasonable to conclude that HOMOCO has made a 
creative, unique, novel interpretation and implementation 
of UNESCO’s Fundamental Education broad aims or 
principles. HOMOCO has also gone beyond UNESCO’s 
Fundamental Education in some ways, especially regard- 
ing leadership and the Cooperative-Service Projects. To 
help meet the practical, physical, mental, social, and 
spiritual problems of the homemakers in the Philippines, 
HOMOCO encourages all its members to be leaders in any 
way they can and whenever they can. The experiences of 
HOMOCO reveal that learning and leadership are closely 
related. Its members become leaders as they serve and 
share what they learn. Whereas UNESCO’s Fundamental 
Education would encourage the well-educated and the well. 
qualified to be leaders. The Cooperative-Service- Projects 
are labor-time-saving devices, enabling the homemakers, 
especially the mothers, to find more released time for 
fundamental education. | 

HOMOCO’s primary objective, like that of UNESCO’s 
Fundamental Education, is to help the homemakers, the 
unschooled, the low-income-group - using educational 
techniques - to learn how to solve the practical problems 
of their environment and to improve their conditions of 
living at home and in the community; to find the good and 
abundant life. Both HOMOCO and UNESCO’s Fundamental 
Education are concerned with the whole personality- physi- 
cal, mental, social, spiritual health and development; the 
art of living; the making of a living; creative interaction 
and cooperation in the home and community; in the build- 
ing of peace at home, in the nation and in the world. 

Thus HOMOCO like UNESCO’s Fundamental Education 
hélps solve socio-economic problems - especially those 
affecting the rural areas - by working through the minds 
of the people, to help them accept the “idea of change” 
and to prepare the way for a composite program of com- 
munity development. When people have been transformed 
from within in their inner life, they may transform their 
environment and help themselves, with the cooperation of 
technical agencies, to abundant life for themselves, for 
their families, and for humanity. 

Based on Arthur Dunham’s *Yardsticks for Social Wel- 
fare Administration” as a basis for criteria, the writer’s 
findings seem to indicate that HOMOCO has measured up 
to a considerable extent in meeting the standard require- 
ments of a social-educational organization. Its strength 


- lies in its dedicated leaders serving on voluntary basis 


meeting the actual needs of the homemakers. Its weak- 
ness may be traced mainly to its lack of funds and the fact 
that it is a voluntary organization. Therefore, as is to be 
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expected, HOMOCO has loose organizational structure in 
practice - although sound, theoretically as based on its 
constitution - inadequate facilities and, in some cases, 
technically unqualified personnel. 
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PROBLEM 


This study was designed to obtain facts and opinion 
regarding art offerings and practices as they exist in public 
school programs of adult education in the various geo- 
graphic and population centers of the United States. 

It is an investigation national in scope and derives its 
data from mailed questionnaire responses from public 
school adult education directors. 

Specifically the purpose of the study was to obtain the 
following information: | 


1. Extent and frequency of art offerings and enrollment 
in public school adult education programs. 


2. The number of adult education art instructors employed 
and their credentials and certification requirements. 


Policies and practices relative to enrollment, payment 
for instruction, course offerings, guidance, and allied 
art offerings. en 


Informed opinion regarding the values and shortcom- 
ings of art within adult education programs, and to 
what extent, if any, directors believe that their art 
instructors carry on art course interrelationships or 
have projects in common. 


_ All the above findings resulting from the study are to 
be tabulated and analyzed in terms of comparison among 
the four geographic areas and four population categories 
defined in the investigation. 


PROCEDURE 


From a list of names supplied by the State departments 
of Education that responded, a four page, 16 item, visually 





attractive questionnaire was mailed to 396 adult education 
directors. 

Because a disproportionate sampling technique was 
employed certain tabulations resulting from the responses 
were “weighted” and then catalogued in the following two 
respects: 


1. Geographically (East, North, West, South) 


2. Population Category: I - Less than 5,000; II - 5,000 
- 24,999; II - 25,000 - 99,999; IV - 100,000 or more. 


RETURNS 


Of the 396 questionnaires mailed out, 282 were returned 
for a total response of 71 per cent. Thirty-one of the 48 
States responded to the study. 


CONC LUSIONS 


Study findings indicate that art appears to be a regular 
part of the majority of public school adult education pro- 
grams and that certain differences do exist regarding art 
in those programs in the various geographic locations and/ 
or population centers. | 

The respondents from the West appear to be carrying 
on art programs of higher standards than those from other 
geographic regions. 

Women seem to be more attracted to art offerings than 
men. Although given little or no guidance, outside the 
classroom instructor, the students appear to be satisfied 
with their classes in art. 

The art offerings within adult education programs in 
the smaller population centers often are the only sources 
for adult art education available but the student enrolled 
in a larger population center might have more opportunity 
to obtain a more extensive and deeper art course content. 

Some of the most significant handicaps regarding art 
offerings are the low certification requirements for in- 
structors, the many sub-standard instructors employed, 
and the shortage of qualified art instructors available. 
Since there appears to be no specific enrollment policy 
there seems little opportunity for developing any signifi- 
cant sequential adult education art program. Almost 
everyone reported a lack of physical space as one of their 
primary handicaps. 

Courses that involve participation are significantly 
more frequently offered and are more popular with stu- 
dents than lecture type courses in art. 

There is some indication that the directors responding 
had a lack of knowledge of objectives and practices within 
art programs under their direction. 

In the opinion of the directors, the most significant 
contribution of art to their total public. school adult edu- 
cation program is its public relations value. 

Microfilm $2.00; Xerox $6.60. 137 pages. 
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EDUCATION, HISTORY 


BUSINESS EDUCATION IN THE SECONDARY 
SCHOOLS OF LOUISIANA, 1936-1956 


(L. C. Card No. Mic 59-1529) 


Ruth Bruner, Ph.D. 
Louisiana State University, 1959 


Supervisor: Dr. Howard M. Norton 


The purpose of this study was to trace the development 
of certain elements of business education in the white pub- 
lic secondary schools in Louisiana from 1936 to 1956 and 
to identify problems and significant trends that might serve 
as a basis for the improvement of the business education 
program. | 

Data for this study were obtained from records and re- 
ports of the State Department of Education, unpublished 
studies of business education in Louisiana, and pertinent 
published materials. Other data were obtained from re- 
plies received from questionnaires sent to 488 business 
teachers in the white public secondary schools of Louisi- 
ana. Questionnaires were returned by 327 teachers from 
244 schools in sixty-six of the sixty-seven state, parish, 
and city units, a return of approximately 67 per cent. 

The growth of business education in Louisiana during 
this period was traced through these areas: organization 
and administration, financial support, curriculum, staff, 
and supervision. Following is a summary of the findings 
of the study. 

From 1936 to 1956, the number of schools offering busi- 
ness education increased over 100 per cent; the number of 
business teachers increased approximately 80 per cent. 
By 1956, approximately 40 per cent of all high school stu- 
dents were enrolled in at least one business class. 

No appropriation of funds has been made specifically 
for business education, except for those allocated to the 
distributive and office education programs. As indicated 
by questionnaire replies, expenditures for business ma- 
chines have been inadequate in most Louisiana high schools. 

Although the objectives of the business education cur- 
riculum in Louisiana are both vocational and non-voca- 
tional, enrollment in business subjects does not indicate 
that objectives are being met since the bulk of the enroll- 
ment is found in the three traditional skill subjects. Minor 
enrollment gains were noted in the two part-time coopera- 
tive programs which are available to only a small per- 
centage of students. The last extensive textbook adoption 
affecting business education was made in 1949. The Future 
Business Leaders of America, the Louisiana Distributive 
Education Club, and commerce contests at the State Rally 
are increasingly utilized as curricular adjuncts. 

Most Louisiana business teachers held baccalaureate 
degrees during the entire period studied; by the last year 
covered by the study, approximately 24 per cent of the 
teachers had earned the master’s degree, while the per- 
centage who had no degrees fell to less than 1 per cent. 
State certification requirements have been met by approxi- 
mately 87 per cent of the business teachers. One-half of 


the respondents to the questionnaire have tenure. The typi- 


cal Louisiana business teacher has eight years of business 

teaching experience; approximately 90 per cent of the re- 

spondents to the questionnaire have had work experience. 
One-half of the business teachers also teach other sub- 





jects, those most frequently being English, social studies, 
health and physical education, and mathematics. Over one- 
half of the teachers sponsor a student club, and 78 per cent 
perform school office work. Their most frequent profes- 
sional activities are reading and attending professional 
meetings, the organization most participated in being the 
Louisiana Business Education Association. 

Guidance facilities have not been available in over one- 
half of the schools represented by questionnaires. Where 
such facilities exist, counseling is the service more fre- 
quently offered. About 70 per cent of the respondents re- 
ported some school placement service. 

During the period studied, state supervisors of business 
and distributive education, parish supervisors, and princi- 
pals offered assistance to the business teacher. State su- 
pervisors of business and distributive education have been 
available since 1941. Over one-half of the respondents to 
the questionnaires were visited by parish supervisors in 
one session, and about 40 per cent reported supervisory 


- help by principals. The technique most used by all super- 


visors is observation. 
Microfilm $3.50; Xerox $11.80. 269 pages. 


EDUCATION, PHYSICAL 


A STUDY OF THE DIFFERENCES IN SELECTED 
PHYSICAL PERFORMANCE TEST SCORES OF 
WOMEN IN TENNESSEE COLLEGES 


(L. C Card No. Mic 59-2160) 


Constance Virginia Mynatt, Ph.D 
University of Michigan, 1959 


The main purpose of this study was to investigate the 
change in physical performance of women in Tennessee 
colleges as measured by selected tests. As a substudy 
the differences between women who were majoring in phys- 
ical education and those who were not majoring in phys- 
ical education were investigated. Also a comparison of 
physical performance was made between college women 
who had played on high school varsity basketball teams 
and those who had not. 

The subjects for this cross-sectional study were 720 
women selected at random from twelve colleges and uni- 
versities in Tennessee. The sample was stratified in that 
180 women were selected from each of the four college 
classes--freshman, sophomore, junior, and senior. 

The instrument used to measure the changes and dif- 
ferences was a battery of selected physical performance 
tests. These test items were selected after a survey of 
the related literature revealed that the items had been 
used in various combinations for many years and had an 
acceptable degree of reliability and validity. The items 
selected for the battery were as follows: 40 yard speed 
and agility run, basketball throw for distance, sit-ups, 
standing broad jump, modified chin, bend forward for flexi- 
bility, and a 200 yard shuttle run. These test items were 
administered by the writer in each of the twelve colleges 
and universities. The subject took the entire test battery 
in one class period, and the tests were taken in order as 
numbered from one to seven. 
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The data were recorded on IBM cards to facilitate the 
analysis. The statistical computations used were the mean, 
standard deviation, and the significance of difference be- 
tween the means of the raw scores for each of the seven 
test items. Norms in the form of T-scores and the per- 
centile rank of the T-scores were also computed for each 
event for each class level. 3 

On the basis of the results from the study the following 
conclusions were drawn: 

1. College women decline in their level of performance 
in such activities as a 40 yard speed and agility run, 200 
yard shuttle run, and the number of sit-ups they can per- 
form. These differences were significant at the .05 level 
of confidence. They do not decline in such activities as the 
basketball throw for distance, standing broad jump, modi- 
fied chins, and flexibility. 

2. College women who played on a varsity basketball 
team while in high school have a higher level of perform- 
ance than those who did not play varsity basketball in such 
activities as a 40 yard speed and agility run, basketball 
throw for distance, standing broad jump, and 200 yard shut- 
tle run. These differences were significant at the .05 level 
of confidence. There is no significant difference in such 
activities as sit-ups, modified chins, and flexibility. 

3. College women who are majoring in physical educa- 
tion have a much higher level of performance than those 
women who are not majoring in physical education in the 
selected items--40 yard speed and agility run, basketball 
throw for distance, sit-ups, standing broad jump, modified 
chin, flexibility, and 200 yard shuttle run. These differ- 
ences were significant at the .05 level of confidence. 

Microfilm $2.00; Xerox $6.80. 141 pages. 


MAJOR ISSUES IN PHYSICAL EDUCATION 
(L. C. Card No. Mic 59-1607) 


Marion Alice Sanborn, Ph.D. 
The Ohio State University, 1958 


The dissertation is a study of current issues in the field 
of physical education. To determine the nature of an issue 
in the abstract, it is essential to understand it in the con- 
crete. To throw light on the nature of an issue, it is nec- 
essary to accept the premise that an issue is a conflict of 
ideas and then investigate the nature of conflict and apply 
_the findings to the issue studied. 

The discovery of issues was facilitated by a review of 
the literature of the field, for the purpose of uncovering 
major points of disagreement in belief, philosophy, or in- 
terpretation of fact. The writer had the assistance of a 
jury of 15 professional leaders who were asked to review 
the discovered issues for purposes of eliminating the 
lesser and selecting the major ones. Seventy-five issues 
were eventually selected by the jury, to which four were 
subsequently added, bringing the total number of issues to 
79, 

The issues are grouped in chapters dealing with philoso- 
phy and purposes, fitness, physical education as a require- 
ment, the relationship to recreation, curriculum content, 
methods, student personnel, personnel of teachers and 
coaches, mens and boys’ athletics, and girls’ and women’s 
athletics. 





To discover reasons for these contending beliefs or in- 
terpretations, it was necessary for the writer to trace the 
genealogy of each issue to an early formulation, and from 
the data thus accumulated it was possible to construct the 
reasons for each position. No attempt is made to rational- 
ize or compromise the divergencies. The writer merely 
places them in juxtaposition. 

It is possible to discern some similarities within and 
pertaining to the origins of the issues. There seem to be 
seven or eight basic controversial areas, some of which 
are philosophical or factual and some operational. These 
basic differences stem from the existence or lack of a 


philosophical orientation; the nature of the basic contribu- 


tion of physical education (biological or social?); the place 
of fitness as an objective or as an outcome; the place of 
physical education in the schools; the role of physical edu- 
cation in the life of the child; the manner in which athletics 
are regarded; the relationship between athletics and physi- 
cal education; and the kind of athletic program suitable for 
girls and women. From these basic controversial points, 
many issues have arisen. 

In summary, the research has involved principally the 
discovery of issues and the assembly and presentation of 
arguments for and against the major issues selected. 

| Microfilm $4.80; Xerox $16.20. 376 pages. 


SURVEY OF SECONDARY (WHITE) SCHOOL 
PROGRAMS OF HEALTH AND PHYSICAL 
EDUCATION FOR BOYS IN 
THE STATE OF GEORGIA 


(L. C. Card No. Mic 59-2181) 


Ernest Bethleham Smith, Ed.D. 
University of Michigan, 1959 


The purpose of this study is to survey and evaluate the 
present status of the health and physical education pro- 
grams for boys in selected public secondary white schools 
in the state of Georgia, using the standards of the La Porte 
Score Card No. II as the criteria for evaluation. 

the La Porte Score Card No. II (revised in 1950) is the 
product of nineteen years of study on the part of the Com- 
mittee on Curriculum Research of the College Physical 
Education Association. This Score Card is divided in ten 
areas of ten items each. These areas include: (1) Pro- 
gram of Activities, (2) Outdoor Activities, (3) Indoor Ac- 
tivities, (4) Locker and Shower Areas, (5) Swimming Pool, 
(6) Supplies and Equipment, (7) Medical Examinations and 
Health Services, (8) Modified-Individual (Corrective) Ac- 
tivities, (9) Organization and Administration of Class Pro- 
grams, and (10) Administration of Intramural and Athletic 
Activities. Each item within the ten areas has a possible 
value of three points, which makes possible a total of 30 
points for each area and 300 points for the entire tenareas. 
Evaluating the programs in terms of this point-basis made 
for ease of statistical treatment. 

At the time of the present writer’s study there were 
298 secondary schools in Georgia which were approved by 
the State Department of Education and the Southern Ac- 
crediting Association. A total of one hundred schools was 
considered an adequate number to be used as samples. 

The one hundred schools comprised 33.56 percent of the 
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298 accredited schools and the 33.56 percent determined 
the number of schools in each cell that were to be sur- 
veyed. The table of random numbers in Lindquist’s Statis- 
tical Analysis in Educational Research was used as a ref- 





erence and the schools in each cell were chosen by random | 


selection. 

The survey was conducted by personal observation and 
interviews. A temporary score card was filled out im- 
mediately after each visit. Later, these scores were trans- 
ferred to permanent score cards. 

The results of the survey indicate that Georgia paral- 
leled the findings in studies of other states. The state is 
strong in certain fields (athletic programs and organiza- 
tion) and weak in other fields (swimming and modified pro- 
grams). Georgia’s over-all effectiveness is 23.38 percent, 
with a mean score of 70.15 out of a possible 300 points and 
with a range of 26 to 155. 

In summary, the study appears to indicate that Georgia’s 
program follows the same pattern as that shown in the na- 
tional picture: that is to say, the larger the school the bet- 
ter the program, and the larger the city the better the pro- 
gram. This showing could be interpreted to mean that the 
larger city had more funds available for its school expendi- 
tures and therefore could administer a better health and 
physical education program. The over-all low scores (as 
measured by the La Porte Score Card No. II) would also 
indicate a definite need for increased effort on the part of 
all concerned with the effectiveness of Georgia’s state-wide 
health and physical education program: teacher-training 
institutions, physical education teachcrs, administrators, 
Boards of Education, and the State Department of Educa- 
tion. Microfilm $2.00; Xerox $6.40. 131 pages. 


THE PREPARATION OF A MANUAL FOR 
THE TEACHING OF DANCE COMPOSITION 
THROUGH THE USE OF FOLK DANCE MATERIALS 
(PART I AND II) 


(L. C. Card No. Mic 58-5664) 


Theodora Wiesner, Ed.D. 
New York University, 1958 


Chairman: Professor Leonard Larson 


The purpose of this study was the preparation of a man- 
ual presenting an approach to teaching modern dance com- 
position through the use of the elements of form found in 
folk dances. 

Part I, the research aspect, consisted of developing (1) 
principles of creative teaching, (2) criteria for form in 
dance, and (3) applying these principles and criteria to 
teaching dance composition. Both principles and criteria 
were extracted from the pertinent literature dealing with 
creativity and form. | 

_ Three types of material dealing with the creative proc- 
ess were available. One source of material was the find- 
ings of a limited amount of experimental work that has 
been done. A second source was the philosophical approach 
which included a great deal of material, but which usually 
approached creativity from the point of view of the product 
rather than the process. The third source was the subjec- 
tive analyses that creative artists have made of their own 





creative processes. From these three sources a compara- 
tive analysis of the different points of view indicated cer- 
tain agreements and similarities that made it possible to 
develop principles of creative teaching. The framework 
for these principles consisted of the four stages of thecre- 
ative process: preparation, incubation, illumination, and 
verification. Twenty principles were so derived. 

Criteria for form were formulated through a compara- 
tive analysis of the theories and terminology of philoso- 
phers, estheticians, and artists in the areas of the plastic, 
literary, music, and dance arts. This resulted in twenty- 
two criteria that are found in some degree in every work 
of art. These criteria were categorized according to or- 
ganization, space, time, dynamics, and qualities. 

The principles of creative teaching were applied to the 
teaching situation in the frame of reference of the teacher 
as leader, and his role in relation to the environment, time, 
individual, group, and materials of the medium. 

In the application of the use of the criteria for form, it 
was necessary to develop some kind of progression. The 
twenty-two criteria were arranged in six progressive 
levels of experience and understanding, beginning with the 
simpler concepts and continuing on through all of the cri- 
teria. 

The resulting principles of creative teaching, the cri- 
teria for form, and the application of these to teaching 
dance composition were the bases of the point of view that 
creativity could be stimulated in students, and that there 
was a “craft” of composing that could be taught. The man- 
ual, Part Il, presents an approach to creatively teaching 
this “craft” through the use of the formal elements that 
are found in folk dances. 

The manual is designed for the beginning teacher who 
has difficulty bridging the gap between the teaching of tech- 
nique and the teaching of composition. It can also lend 
variety to the approaches of the experienced teacher. In 
this approach the illustrations or examples for understand- 
ing compositional problems are provided by folk dances. 

The elements in folk dances that can be used as prob- 
lem-solving devices in composition were determined 
through an analysis of two hundred and fifty dances of many 
nations. The analysis includes nationality, meter, sequen- 
tial form, formations and space patterns, basic steps, and 
any special characteristics. Areas related to criteria for 
form were then used as specific problem-solving ap- 
proaches for original compositions. Each chapter of the 
manual is related to one of these areas, and includes sug- 
gestions for teaching procedure, folk dances illustrative of 
the problem, and suggested problems for original dance 
studies. The areas covered in the manual include con- 
trasting locomotor and axial patterns, contrasting circular 
and linear patterns, variations on traditional dance steps, 
weaving and winding patterns for small and large groups, 
and folk dances related to sequential forms such as AB, 
ABA, rondo, free sectional forms, and theme and varia- 
tions. A listing of music, other than folk dance music, 
suitable for compositional problems is included in the ap- 
pendix. Microfilm $6.80; Xerox $23.80. 535 pages. 
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EDUCATION, PSYCHOLOGY 


ACADEMIC ADJUSTMENT OF SELECTED 
MALE STUDENTS REPORTED FOR 
DISCIPLINARY ACTION AT 
MICHIGAN STATE UNIVERSITY 


(L. C. Card No. Mic 58-5306) 


James William Costar, Ed.D. 
Michigan State University, 1959 


Supervisor: Walter F. Johnson 


The Problem 


This study was concerned with the general problem of 
the academic adjustment of male students reported for dis- 
ciplinary action at Michigan State University. It was the 
purpose of this research to investigate the academic prog- 
ress in selected areas made by these students during the 
four regular academic years they would normally be ex- 
pected to remain in school. A secondary problem was to 
examine certain characteristics of disciplinary students 
at the time of their admission. 


The Sample 


The sample was composed of all male students admitted 
to Michigan State University for the first time in the fall of 
1953 and subsequently reported to the Dean of Student’s of- 
fice for disciplinary action during one of the succeeding 
four regular academic years. This group consisted of 122 
men of whom 18 were transfers from other institutions of 
higher learning and 104 were freshmen entering college for 
the first time. When compared with non-disciplinary stu- 
dents at the time of admission, the men in this group were 
more likely to be younger, non-veterans, and graduates of 
larger high schools. No significant differences were found 
between the disciplinary and non-disciplinary students at 
that time when the factors of scholastic aptitude, state resi- 
dence, transfer status, declaration of a major, and attend- 
ance at a Michigan State University summer clinic were 
considered. 


Methodology and Procedure 


The entire population of 2,480 male students entering 
Michigan State University for the first time in the fall of 
1953 was divided into disciplinary and non-disciplinary : 
groups. Data was obtained for all subjects on the following 
variables: (1) contacts at the Counseling Center, (2) en- 
rollments in the improvement services, (3) repetition of 
courses, (4) attempts to accelerate courses, (5) changes 
of majors, and (6) withdrawals from school and grade point 
averages. Both within group and between groups compari- 
sons were made. The chi-square, “t” test and analysis of 
variance statistics were used in the analysis of the data. 


The Major Findings 


1. Significantly more disciplinary than non-disciplinary 
students contacted the Counseling Center during the second 
and third years of the study. No significant differences 
were found for the first and fourth years. 

2. Significantly more disciplinary than non-disciplinary 





students changed preferences during the second and third 
years of the study. No significant differences were found 
for the first and fourth years. 

3. Significantly fewer disciplinary than non-disciplinary 
students withdrew from school during the first year of the 
study. No significant differences were found for the sec- 
ond, third, and fourth years. 

4. Significantly more disciplinary than non-disciplinary 
students enrolled in the improvement services during the 
second year of the study. No significant difference was 
found during the first year. 

». Significantly fewer disciplinary than non-disciplinary 
students attempted to accelerate a Basic College course 
during the second year of the study. No significant differ- 
ence was found during the first year. | 

6. Significantly more disciplinary than non-disciplinary 
students repeated courses during the first and second years 
of the study. 

7. The grade point averages of the disciplinary students 
were lower than those of non-disciplinary students for all 
quarters in the study. The differences were significant for 
nine of the twelve terms. | 7 

8. No significant differences were found among the 
grade point averages of disciplinary students for the two 
quarters prior to and the two quarters following the term 
in which the offense was committed. 


Conclusions 


The results of this study lead to the general conclusion 
that a majority of the male students reported for discipli- 
nary action have committed minor offenses which do not 
differ greatly from acceptable behavior. It was also con- 
cluded that the disciplinary students were not as well ad- 
justed academically as the non-disciplinary students dur- 
ing the period under consideration. 

Microfilm $2.00; Xerox $5.40. 110 pages. 


A STUDY OF ADLERIAN CHILD GUIDANCE 
COUNSELING AS MEASURED BY 
CHILD AND MOTHER RESPONSES 

TO PROBLEM INVENTORIES 


(L. C. Card No. Mic 59-1324) 


Don C. Dinkmeyer, Ph.D. 
Michigan State University, 1958 


The Purpose of the Study 


This study sought to investigate the Adlerian approach 
to child guidance counseling as it is organized in the Com- 
munity Child Guidance Centers in the Chicago area. 

The historical development of Adlerian Child Guidance 
Counseling in America is set forth. 

The following questions were basic to the study: 


1. Does counseling change the measured adjustment of 
children and the number and kinds of problems which 
they acknowledge ? 


2. Are mothers who participate in Adlerian Child Guid- 
ance satisfied with the process and do they believe 
that the adjustment of their children is enhanced by 
this process ? 
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3, Are some elements of adjustment particularly subject 
to improvement as a result of Adlerian counseling ? 


4. Are mothers who participate in Adlerian Child Guid- 
ance better able to empathize with the child after 
this experience ? 


Method of Investigation 
Sample 





The sample for this study consisted of the twenty-six 
children between the ages of seven and twelve and their eight- 
een mothers who were enrolled in the Community Child 
Guidance Centers of Chicago for counseling in November of 
1956. The sample was composed of 13 boys and 13 girls. 


The Instrument 





The instruments selected for pre and post counseling 
testing were determined after careful consideration of the 
purposes of this study. The Science Research Associates’ 
Junior Inventory Form §S and the Mental Health Analysis, 
Elementary Series, from the California Test Bureau were © 
chosen. It was felt that these instruments could be used to 
disclose the mothers’ ability to empathize with the child 
since they permit the calculation of the discrepancy be- 
tween the child’s indication of problems before and after 
counseling and his mother’s indication of the problems she 
believed the child would reveal. 


Test Procedure and Method of Investigation 





All cases were obtained through the Director of Pro- 
fessional Services, Dr. Bernard Shulman. Original con- 
tact with the parents was made through the mail. In some 
instances, follow-up on the telephone Was necessary to se- 
cure the subjects’ cooperation, and arrange convenient 
times for testing. All tests were given under individual 
administration to maximize the possibility that directions 
were clear. 

After a period of five months, mothers and children re- 
turned for the post-counseling testing. At this time the 
mothers were also asked to evaluate the clinics on a ques- 
tionnaire. 

One year after the completion of the post-counseling 
testing a follow-up of the parents was made to determine 
their present perception of the process of child guidance 
counseling, and how it affected them and their children. 

The raw scores on the sub-sections of both inventories 
from the (1) child’s test, and (2) his mother’s guessing as 
to how he would mark the test were subjected to treatment 
by the rank order correlation method to study the relation- 
ship between diagnostic skill of the mother before and after 
counseling. 

In order to get another picture of the process, the per- 
centage of agreement between mother and child with re- 
gard to their marking of each item both before and after 
counseling was calculated, 

Tests of significance were applied to both the correla- 
tions and the percentages of agreement. 


Findings 


1. Tests of significance when applied to the data on 
change in diagnostic skills show that the change 
from pre to post-counseling is not significant. 





2. The mothers were found to be more consistent than 
their children in the way in which they marked the 
problem inventories. 


3. It was not possible to determine questions from these 
inventories that would be significant to use as a be- 
fore counseling and after counseling measure of 
change and adjustment. 


4. The composite profiles generally show that change 
by the group of children is in the direction of better 
mental health,. though this was not tested for signifi- 
cance, and appears to be a chance variation stem- 
ming from the unreliability of the instruments used. 


Fifteen of the eighteen mothers felt the child’s be- 
havior had improved as a result of the services of 
the Community Child Guidance Centers of Chicago. 


Nine of the eighteen mothers felt the Adlerian group 
approach had made it easier to solve their problems. 


Seventeen of the eighteen mothers felt they would 
recommend the Centers to other parents. 


The parent questionnaire revealed a definite desire 
for more personal contact with the counselor and 
for more Centers of this type. 


9. There was a feeling on the part of a number of 
mothers that while the group approach was gener- 
ally valuable, some provisions for privacy in coun- 
seling should be made. 


10, The parents felt more use should be made of medi- 
cal records, psychological tests, and school records. 


Conclusions 


In answer to the questions presented in this study the 
following conclusions are drawn: 


1. Does counseling change the measured adjustment of 
children and the number and kinds of problems which 
they acknowledge ? 


This research does not give evidence of significantly 
improved adjustment as measured by the children’s 
responses to problem inventories. While variations 
were in the direction of improved mental health, they 
were chance variations. 


Are mothers who participate in Adlerian Child Guid- 
ance satisfied with the process and do they believe 
that the adjustment of their children is enhanced by 
this process ? 


Parents generally feel quite favorable about the serv- 
ices of these clinics even though it may not be pos- 
sible to scientifically demonstrate that they produce 
change, or increase the diagnostic skill of the mothers. 


It would appear that while there is not great objec- 
tion to the Adlerian group approach by these parents, 
there is need for some privacy in counseling. | 


3. Are some elements of adjustment particularly subject 
to improvement as a result of Adlerian counseling ? 


There is no evidence from this study that Adlerian 
counseling is particularly effective with certain spe- 
cific elements of adjustment. 
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4. Are mothers who participate in Adlerian Child Guid- 
ance better able to empathize with their children 
after this experience ? 


The mothers in this study were generally not alert 
to changes in their children insofar as how the chil- 
dren felt about their problems. The mothers fre- 
quently marked the inventories the same way both 
times, while the children’s perception of their prob- 
lems changed. | 


Recommendations 


In the light of the data collected, the following recom- 
mendations for study or action are made: 


1. A study similar in nature to this should be made with 
larger numbers and with a control group. 


2. A study contrasting the effectiveness of Adlerian 
child guidance counseling and other approaches is 
suggested, | 


3. The period between pre and post testing should be 
lengthened to allow a greater period of time for 
counseling and the parental education to develop. 


4. This study used three hundred and sixty-eight ques- 
tions. Future studies should definitely consider 
using less questions to avoid problems of fatigue on 
the part of both the children and the mothers. . 


5. The measurement before and after counseling should 
make use of some projective tests. Projective tests 
were not used in this study but they might offer the 
possibility of perceiving another aspect of the child. 
Possibly projective tests would be more subject to 

the detection of change in the child’s self-concept. 


6. The intelligence of the mother should be measured 
to investigate the relationship between success in 
this type of counseling and intelligence. 


7. Measures of parent knowledge of child behavior and 
child training methods should be applied before coun- 
seling and after counseling to measure the Centers’ 
goal of parent education. This could be done with 
both parents and interested persons in the audience. 
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THE EFFECTS ON NON-TARGET CLASSMATES 
OF A DEVIANT STUDENT’S POWER AND 
RESPONSE TO A TEACHER-EXERTED 
CONTROL TECHNIQUE 


(L. C. Card No. Mic 59-1796) 


William J. Gnagey, Ph.D. 
Wayne State University, 1959 


Adviser: Jacob S. Kounin 


The Problem 


This study is.concerned with some limited aspects of 
discipline in the public school classroom. Specifically, it 
measures the effects upon on-looking classmates of the 





power (position in the class influence structure) and reac- ati a 


tion (defiance or submission) of a deviant (misbehaving) 
student to the effort of the teacher to discipline him (con- 
trol technique). 


Procedure 


An experiment was conducted in which four fifth-grade 
home rooms (N = 130) were chosen from schools in the 
area around North Manchester, Indiana. In each class, 
premeasures of the dependent variables were secured on 
rating scales, while a sociogram was used to locate high. 
and low influence boys who were subsequently selected to 
act as deviants in the experiment. 

Several days later, each group was shown a ten-minute 
sound film during which a male classmate, selected and 
trained in the interim, committed a standard misbehavior 
(talked aloud), became the target of a standard control 
technique (was directed to report to the principal’s office) 
executed by the teacher (a female assistant), and reacted 
in a standard, prearranged defiant or submissive manner. 

Thus four separate conditions were produced, each 
group differing by the unique combination of the power of 
the deviant and his reaction to the control technique, that 
is: high-powered and defiant, high-powered and submis- 
sive, low-powered and defiant, low-powered and submis- 
sive. 

After the deviant student left the room and the re- 
mainder of the film was shown, the dependent variables 
were measured again in order to ascertain the effects of 
the experimental incident. 


Results 


In general, the results showed that, under the conditions 
of the experiment, the overt reaction of the deviant didhave 
a potent influence upon several aspects of the perception , 
of his onlooking classmates. Some of these major effects 
were: | 

1. Students who saw deviants submit to the teacher’s 
effort thought she could handle their classmates better 
than did students who saw deviants defy her. 

2. Boys who saw deviants submit rated the control 
technique as fairer than boys who saw deviants defy her. 

3. Students who saw deviants defy recalled significantly 
fewer film facts than students who saw deviants submit. 

4. Students who saw deviants submit thought the teacher 
was more expert at film-showing than did students who 
saw deviants defy. 

5. These effects were more pronounced when the de- 
viants were high-powered than when they had low power. 


Conclusions 


The author concluded that: (1) Teachers could improve 
their control of the whole class by skillfully handling the 
leaders in that classroom; (2) Control techniques should 
be chosen carefully so that the deviants submit, since this 
submission influences the non-target class members to 
perceive the teacher as more powerful, more expert, and 
fairer; (3) Teachers who elicit defiance impede the learn- 
ing process of the entire class. | 
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A MULTIVARIATE COMPARISON OF 
COLLEGE FRESHMEN WITH ADEQUATE OR 
DEFICIENT READING COMPREHENSION 


(L. C. Card No. Mic 58-5829) 


Walter Raymond Hill, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor William Eller 


This study was concerned with estimating the extent to 
which measures obtained from the following instruments 
would discriminate, individually and jointly, between uni- 
versity freshmen with “adequate” reading comprehension 
and university freshmen with “deficient” reading compre- 
hension: a vocabulary test; a phonetic analysis test; a 
reading comprehension test of seventh and eighth grade 
readability; Lorge-Thorndike Intelligence Test, Verbal 
Battery; Lorge-Thorndike Intelligence Test, Nonverbal 
Battery; Minnesota Multiphasic Personality Inventory; 

' student information questionnaire of precollege experiential 
background; and three academic status measures. | 











The subjects of the study consisted of one hundred sixty- | 


four university freshmen, seventy-seven of whom obtained 
a percentile rank of thirty-five or above on the criterion 
comprehension test and were classified as “adequate” in 
reading comprehension. The remaining eighty-seven sub- 
jects obtained a percentile rank of fifteen or below on the 
criterion comprehension test and were classified as “de- 
ficient” in comprehension. 

The criterion measure is a power comprehension test. 
Its selections are drawn from science, social science, and 
literature; and its average readability is of a college soph- 
omore level. The comprehension check items are multiple- 
choice recognition in nature. The reliability coefficient for 
this test is .90. 

Owing to the dichotomous nature of the sample of the 
subjects, the comparison of group performance involved 
correlation procedures in the form of (1) simple point bi- 
serial correlation, rppi, and contingency correlation, ¢ or 
C, of the individual measures with the dichotomous crite- 
rion, and (2) multiple point biserial correlation, Rpbi, when 
selected linear combinations of the individual measures — 
were correlated with the dichotomous criterion. The cri- 
terion for significance was set at the .05 level of confi- 

dence. 


The Principal Findings of the Study 


1. Individually, all five measures of the reading sub- 
skills significantly discriminated between the two compre- 
hension groups. The rppi's for these subskills were: (1) 
vocabulary = .617; (2) inferences of tone and intent = .521; 
(3) identification of idea relationships = .490; (4) under- 
standing stated details = .419; and (5) phonetic analysis 
= .392. The Rppi for all five reading subskills with the 
criterion was .773; with vocabulary deleted, .596; with 
both vocabulary and phonetic analysis deleted, .568. The 
subskills contributing most heavily to the multiple dis- 
crimination were: (1) vocabulary, (2) inferences of tone 
and intent, and (3) identification of idea relationships. 
Phonetic analysis did not contribute significantly when 
combined with vocabulary. 








2. Individually, five noninstructional variables signifi- 
cantly discriminated between the two comprehension 
groups. The rpbi’s for these variables were: (1) verbal 
intelligence = .696; (2) nonverbal intelligence = .394; (3) 
interest scale of the MMPI = .212, indicating that the good 
comprehension group tended to have more feminine in- 
terests; (4) Psychopathic Deviate scale of the MMPI = 
-.182, indicating that the poor comprehension group tended 
to be more asocial or antisocial; and (5) socio-economic 
status as determined by parental occupation = -.182,.indi- 
cating that the good comprehension group tended to come 
from homes of higher social position. The Rpbi resulting 
from a linear combination representing all of the non- 
instructional variables was .713. The only variable which 
made a significant contribution to this multiple was verbal 
intelligence. Nonverbal intelligence made only a negligible 
contribution to a multiple when lineally combined with 
verbal intelligence. 

3. The adequate comprehension group was found to have 
a significantly better high school grade point average, col- 
lege first semester grade point average, and official uni- 
versity academic status. In connection with the latter 
measure, it was found that forty-six percent of the defi- 
cient comprehension group incurred probationary academic 
status during the first semester compared to twenty-seven 
percent of the adequate group. Approximately fourteen 
percent of the deficient group withdrew from university at- 
tendance prior to second semester; no member of the ade- 
quate group withdrew during this period. 
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MOTOR CHARACTERISTICS OF 
MENTALLY RETARDED CHILDREN 


(L. C. Card No. Mic 58-5830) 


Clifford Eugene Howe, Ph.D. — 
State University of Iowa, 1958 


Chairman: Professor J. B. Stroud 


The purpose of this study was to compare mentally re- 
tarded and normal children of matched chronological age, 
sex, and social class, with respect to: (1) their initial 
performance on tests involving a variety of motor skills; 
and (2) changes in performance associated with daily prac- 
tice for two school weeks in performing three of the tasks 
from the initial battery. An attempt was made to select 
tasks with as little intellectual loading as possible. 

Forty-three children were included in each of the ex- 
perimental and control groups. Sixty-two were boys and 
24 were girls. Chronological age ranged from six and one- 
half to twelve years of age. There were no significant dif- 
ferences between the two groups in either height or weight. 

The mean IQ for boys in the retarded group was 67.5, 
and the mean for girls was 64.5. For the normal group, 
the mean IQ was 99.9 for boys and 97.5 for girls. Both 
groups were matched for environmental background using 
the Warner scale and Coleman’s modification. Correla- 
tions were computed between socio-economic status and 
each of the eleven motor tasks as a way of checking the 
adequacy of sample matching. No general pattern of rela- 
tionship existed, so the two groups were considered as 
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matched. Ali subjects came largely from the lower and 
lower-middle socio-economic classes. 


Analysis of initial performance on eleven motor tests. 





All tests were administered individually to the 86 sub- 
jects. The eleven motor tasks included: the Sargent Jump, 
balancing, the first three-sub-tests from the MacQuarrie 
Test for Mechanical Ability, grip strength, a zig-zag run, 
a fifty-yard dash, the Burpee Squat Thrust, a ball throw at 
a target, and maze tracing. 

Boys in the normal group achieved significantly higher 
scores on each of the eleven tests than did boys in the re- 
tarded group. The differences were sizeable and all were 
significant at the five per cent level of confidence. 

For girls, differences favored the normal group for 
each of the eleven tasks, all except two, those for grip 
strength, and accuracy in throwing a ball at a target, were 
significant at the five per cent level. | 

The pattern of results suggests that normal children 
are consistently superior to the mentally retarded on a 
variety of motor skills tasks. 


Analysis of performance changes associated with ten days 
practice in executing three motor tasks. 


The tasks used were the Burpee Squat Thrust, a ball 
throw at a target, and maze tracing. Subjects in both 
groups were given instruction. The major interest was 
to determine whether progress in learning differed for the 
retarded and normal groups, and whether such differences 
were the same for all age groups. 

_ The results indicated that the normal and mentally re- 
tarded groups showed similar progress in learning as a 
result of practice. Apparently the practice had about the 
same effect for both groups. The normal group achieved 
significantly higher scores at the beginning of practice, 
and maintained about the same degree of superiority 
throughout. This effect held for all three motor tasks. 
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AN INVESTIGATION OF THE DULL-NORMAL 
CHILD’S ADJUSTMENT TO SCHOOL | 


(L. C. Card No. Mic 59-1330) 


Bart Mulford James, Jr., Ph.D. 
Michigan State University, 1958 


Adviser: Walter F. Johnson 


The Problem 


The primary purpose of this investigation was to obtain 
some measure of school adjustment of dull-normal chil- 
dren in junior high school. A secondary purpose of the 
study was to see if there was justification for the use of 
tests, designed for the normal population, with this group. 

Two hypotheses were advanced relative to the purpose 
of the study. They were: 


There is no significant relationship between certain 
selected tests of pupil adjustment and grade point aver- 





age of children classified as dull-normal on the basis 
of group intelligence tests. 

Further, there is no significant relationship between 
grade point average and teacher ratings of children 
Classified as dull-normal on the basis of group intel- 
ligence tests. 


Methodology and Sample 


The group selected for this investigation were children 
in the Junior High Schools of Euclid, Ohio, who had scored 
in the dull-normal range of intelligence on the California 
Test of Mental Maturity. They were given tests that pur- 
ported to measure adjustment and attitude towards school. 
Further information concerning adjustment was sought in 
the cumulative record of each student in the form ofteacher 
evaluations, grade point average, attendance, promotion, 
placement, retention, achievement, and extracurricular 
activities. 

The test findings were treated statistically with the se- 
lected criterion variables of Grade Point Average and 
Teacher Rating being correlated with test scores and I.Q. 
scores. 





Findings 


Of the two hypotheses the first seems to be true, while 
the second one was rejected as there seemed to be some 
degree of relationship between the criteria variables of 
Grade Point Average and Teacher Rating. 

When compared to test norms, this group of dull-nor- 
mal children achieved scores which placed them in the 
average range of adjustment. There were variations be- 
tween the boys and the girls groups with the girls scoring 
higher as a rule than either the boys or the total group on 


_ the tests and criteria variables. 


The achievement levels of the group show that 26 per 
cent of the boys and 36 per cent of the girls were achieving 
higher grades than would be expected for their measured 
I.Q. They also showed an academic subject preference i.e. 
the manipulative type of subject over those of the reading 
type. 

The attendance ratio of this group of dull-normal chil- 
dren was slightly better than that of the total school popu- 
lation. Extra-curricular activities seemed to have little 
relationship to school adjustment. 
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AN ANALYSIS OF CRITICAL COUNSELING 
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State University of Iowa, 1959 
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Professor James B. Stroud 


The purpose of this study was to investigate the coun- 
seling process as practiced by counselors in various re- 
habilitation settings or agencies. The Critical Incident 
Technique was applied to the work of the rehabilitation 
counselor, 
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The sample consisted of 404 participants: 341 counse- 
lors and 63 supervisors from 20 states. Data were col- 
lected by questionnaire type instrument used with counse- 
lors in small group settings followed by an individual in- 
terview. One effective and one ineffective incident of coun- 
seling in addition to some personal data were requested 
from each participant. 

Several counseling behaviors were abstracted from each 
incident. The total number of behaviors was 1,981 (1,039 
effective and 942 ineffective). These behaviors made up 
the basic data of the study. By analysis of the data a cate- 
gory system was devised which included 14 counselor sub- 
roles and 65 categories. The frequency and the percentage 
of the total behaviors in each category were tabulated. The 
categories were then ranked according to frequencies. 

Variables chosen for analysis were (1) counselor type, 
(2) experience, and (3) training. The training variable was 
studied most intensively. In order to study the differences 
between the reports of Trained and Untrained counselors, 
14 hypotheses were tested. 

The four counselor types included state vocational re- 
habilitation counselors, their supervisors, counselors in 
other rehabilitation settings and their supervisors. While 
differences appear to exist between the four counselor 
types they are not conclusive and further study is indi- 
cated. 

In another grouping of the counselors experience was 
defined as years of counseling experience. Two groups 
were formed which designated those with more than four 
years work as counselors as Experienced and the remain- 
ing counselors as Inexperienced. The amount of experi- 
ence appears to be of limited importance in terms of the 
number and type of behaviors reported by these two groups. 

Training was defined in terms of the highest degree at- 
tained and the major area of study. Three groups were 
formed: (1) Trained, those with a doctorate or a Masters 
Degree in Counseling and Guidance, Psychology, Social 
Work or Rehabilitation Counseling; (2) Somewhat Trained, 
those with a Masters Degree in Sociology, Anthropology, 
Education, School Administration and Personnel; and (3) 
Untrained, those with no degree, a Bachelors Degree in 
any area or a Masters Degree in Commerce, Humanities 
or Social Science. The two extreme groups, Group 1 
(Trained) and Group 3 (Untrained) were used to test the 
hypotheses. 

Analysis of the total distribution of behaviors for both 
the Trained and Untrained groups indicated that the per- 
sonal relationship between client and counselor was the 
most critical. They differed on what is next in order of 
importance: the Trained group tended to emphasize the 
evaluative type behavior and the Untrained group what the 
counselor did for or gave to the client, 

Five of the fourteen hypotheses tested for differences 
between Trained and Untrained counselors were signifi- 
cant, Trained counselors were more concerned in their 
reports than Untrained counselors, with (1) the inability 
to establish or develop a counseling relationship;. (2) the 
failure to evaluate the client’s readiness for counseling 
services; and (3) giving the client an ineffective interpre- 
tation of professional opinion (i.e., psychological or medi- 
cal), The Trained group’s protocols indicated more fre- 
quently than the Untrained group’s that working with the 
client on his problems, neither dominating or controlling, 
was responsible for effective counseling, The Untrained 
group’s records showed that advising or directing the client 





to follow a course of action or to accept a point of view 
(usually the counselor’s) was responsible for their effec- 
tive counseling. 
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FACTORS ASSOCIATED WITH THE VOCATIONAL 
CHOICES OF HIGH SCHOOL STUDENTS 
OF VOCATIONAL AGRICULTURE 


(L. C. Card No. Mic 59-1331) 


William Herbert Knight, Ph.D. 
Michigan State University, 1958 


Supervisor: H. M. Byram 


Vocational educators have recognized a need for knowl- 
edge concerning factors associated with the vocational 
choices of students, and effective techniques of guidance. 
This study represents an attempt to provide some of this 
information as it relates to students of vocational agri- 
culture. | 

Purpose.--To determine (1) the guidance practices used 
by teachers of vocational agriculture, (2) the vocational 
choices of students of vocational agriculture, and (3) the 
location and description of the factors associated with the 
vocational choices of these students. 

Method.--The schools included in the teacher and stu- 
dent surveys were those in which each teacher had had a 
minimum tenure of four years. A representative sample 
of Michigan schools was selected for the study with con- 
sideration being given to the size of the school and its geo- 
graphic location within the state. Forty-two teachers re- 
sponded to the teacher survey. 

Five-hundred seventeen freshman and 261 senior en- 
rollees in these schools responded to the student survey. 

Findings and Interpretation.--“Interest in agriculture” 
was indicated by teachers as being the most frequent basis 
by which they selected students. The continuance of stu- 
dents in subsequent courses was contingent upon passing 








. grades, student attitudes of cooperation and interest, satis- 


factory farming programs, and the teacher’s decision as 
to the desirability of continuance. No one factor received 
significantly more emphasis than any other by teachers. 
Information concerning farming opportunities was pre- 
sented to students by all teachers. All except one of the 
forty-two respondents presented information concerning 
opportunities in agricultural occupations other than farm- 
ing. Sources used by teachers in presenting occupational 
information included field trips, audio-visual materials, 
resource persons, and commercial guidance service aids. 
Twenty-nine percent of the parents of freshmen and 41 
percent of the parents of seniors were full-time farmers. 
Forty-eight percent of the parents of freshmen were en- 
gaged in part-time farming. Forty-seven percent of the 


- genior’s parents were part-time farmers. 


Half of the freshman and senior respondents aspired 
to an agricultural occupation. Approximately half of each 
class expected to enter agricultural occupations. How- 
ever, less than 5 percent of the total sample aspired to 
part-time farming or to an occupation related to farming. 
Significantly, more of the students whose parents were 
full-time farmers desired and expected to farm. 
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Over 50 percent of the students indicated that their 
knowledge of occupational requirements and their personal 
vocational qualifications came from sources outside the 
school. School sources of help in developing vocational 
understandings were rated as somewhat more important in 
schools with guidance personnel than in schools without 
guidance personnel. 

The development of needed vocational skills was indi- 
cated by more than 60 percent of the students as one con- 
tribution of vocational agriculture to their vocational prep- 
aration. Nineteen percent of the freshman enrollees felt 
that vocational agriculture would be of little or no value to 
them in their vocational planning while only 9 percent of 
the seniors responded in this manner. 

The requirement that the student have the opportunity 
to carry on a farming program and develop a satisfactory 
farming program were not found to be associated with the 
choice of an agricultural occupation. 
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SOME FACTORS OF LEARNING AND THEIR 
RELATIONSHIPS TO SOCIAL STABILITY 


(L. C. Card No. Mic 58-7227) 


Allen Herbert Kuntz, Ph.D. 
Syracuse University, 1958 


Social stability is given an operational definition as a 
difference score arising from repeated measures and re- 
lated to variables of learning in this paper. Social stimu- 
lus value, adaptive behavior, and environmental reward 
demonstrate differences of social mobility in the group 
and within individuals. High test retest score stability for 
the Syracuse Scales is demonstrated over two day and six 
week intervals. 

No differences attributable to intelligence contribute to 
the defined social stability index, however intelligence re- 
lates to social stimulus value, adaptive behavior, and po- 

- tential environmental reward. Differences attributable to 
sex were found for social stimulus value and adaptive be- 
havior using the social need achievement-recognition, in 
groups of sixth grade children. Sex differences were not 
found for environmental reward, intelligence or social sta- 
bility. 

It is probable that sixth graders who are in the upper 
quarter of intelligence, socially adaptive and of positive 
social stimulus value will be mobile within the group but 
stable as social individuals, while those in the lowest quar- 
ters of the same variables are stable within the group and 
mobile as individuals. 
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PLAYMATE STATUS RELATIVE TO PHYSICAL, 
ACADEMIC, AND SOCIAL FACTORS 


(L. C. Card No. Mic 59-1173) 


Grace Adeline Lund, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Virgil E, Herrick 


This study has been focused on the aspect of the Wis- 
consin Growth Study which is concerned with the identifi- 
cation of influential factors in the social development of 
children in middle childhood. More specifically, it has in- 
vestigated the possibility that certain motor, physical, in- 
tellectual, and social factors are related to the regard with 
which children are held as playmates by the total class, 
the same sex, and the opposite sex. The selected motor, 
physical, intellectual, and social factors are: (1) motor 
performance--standing broad jump and the 30 yard dash; 
(2) physical growth--height, weight, and strength; (3) aca- 
demic achievement--reading, arithmetic, and total aca- 
demic achievement; and (4) socioeconomic status. The 
measure of social regard was an index of preference de- 
rived from the preference ratings which each child re- 
ceived from his classmates on the basis of a play with cri- 
terion of choice. : 

The major hypothesis (i. e:, in middle childhood, chil- 
dren’s playmate preferences among their classmates are - 
related to motor performance, physical growth, academic 
achievement, and socioeconomic status) has been tested 
under these conditions: (1) when total group, inter-sex, 
and intra-sex preferences are considered at any one time; 
(2) when-several classes are considered at a given grade 
level; and (3) when one class group is considered over 
time. The relationships between playmate status and the 
selected factors have been examined with correlational 
techniques within four parallel class groups as they pro- 
gressed from grade to grade in a mid-western, semi- 
urban public school. The investigation was conducted 
within the class groups over the span of the first four 
grades for two of the groups and the first five grades for 
the other two groups. 

The basic intent of the Wisconsin Growth Study Com- 
mittee to conduct a limited study with a view to identifying 
the promising areas for further and more intensive re- 
search, suggested to the writer that in the first summary 
of the sociometric aspect of the Study a comprehensive | 
analysis of the data for all variables would be preferred 
to an intensive examination of a limited number of the 
variables. 

These conclusions can be derived from the findings: 


1. Motor performance, physical growth, academic 
achievement, and socioeconomic status differ in the de- 
gree to which they are related to playmate status in mid- 
dle childhood. ) 


a. Motor performance, as measured by dash and 
broad jump performance, is not related to playmate 
status in middle childhood. 


b. Physical growth, as measured by height, weight, 
and strength, is not related to playmate status in mid- 
dle childhood. | 


c. Academic achievement, as measured by total 
achievement, reading achievement, and arithmetic 
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achievement, is positively and significantly related to 
playmate status in middle childhood under certain con- 
ditions of preference. 


(1) Total achievement is positively and signifi- 
cantly related to the total class’s playmate prefer- 
ences among all class members and to the boys’ 
playmate preferences among the boys. 


(2) Reading achievement is positively and sig- 
nificantly related to the boys’ playmate preferences 
among the boys. 


(3) Arithmetic achievement is positively and 
significantly related to the total class’s playmate 
preferences of all class members and to the boys’ 
playmate preferences of both boys and girls. 


d. Socioeconomic status is positively and signifi- 
cantly related to the boys’ playmate preferences of 
girls in middle childhood. 


e. The factors of motor performance, physical 
growth, academic achievement, and socioeconomic sta- 
tus are related to playmate status in middle childhood 
in this order: First, academic achievement; secondly, 
socioeconomic status; and thirdly, motor performance 
and physical growth. 


2. Class groups at a given grade level in middle child- 
hood vary in the extent to which motor performance, physi- 
cal growth, academic achievement, and socioeconomic sta- 
tus are related to playmate status. 


3. The relationships of playmate status to motor per- 
formance, physical growth, academic achievement, and 
socioeconomic status vary for different grade levels in 
middle childhood. 


4. Parallel class groups in middle childhood, although 
similar at each grade level in motor performance, physi- 
cal growth, academic achievement, and socioeconomic sta- 
tus, show different patterns over time in the relationships 
of these factors to playmate status. 


9. Total class indices, inter-sex indices, and intra- 
sex indices of playmate preference differ in degree and 
significance of relationship to motor performance, physi- 
cal growth, academic achievement, and socioeconomic sta- 
tus. Microfilm $3.15; Xerox $10.80, 243 pages. 


WORD DISCRIMINATION DRILL AND SPELLING: 
AN EXPERIMENTAL STUDY OF THE EFFECT 
ON SPELLING OF DRILL IN 
WORD DISCRIMINATION 


(L. C. Card No. Mic 59-1664) 


Geoffrey Pliny Mason, Ph.D. 
State College of Washington, 1959 


For thirty-five years there has been empirical evidence 
of the close relationship between the ability to discriminate 
small differences between words and spelling ability. The 
purpose of this study was to examine the feasibility of im- 
proving word discrimination ability by means of drill ex- 
ercises and to assess any corresponding effect on spelling. 





Twenty grade four classes from an urban school dis- 
trict of British Columbia were randomly selected and di- 
vided into five groups of four classes and four teachers in 
each group. All classes were given a spelling test based 
on the curriculum of the previous two years, a word dis- 
crimination test, and a group intelligence test. Eachgroup 
received a different drill treatment over a five-month 
training period. All groups were then given a spelling test 
on the words studied during the training period and a re- 
peat of the word discrimination test. Reliability of the 
spelling tests, calculated by the split half method, was 
found to be .920 and .927. The reliability of the discrimi- 


nation test, calculated by equivalent forms, was .760. 


The treatment for the first group was a drill exercise 
each Monday which used the actual words in the spelling 
unit for the week, and a second exercise on Thursday 
which used words of approximately 50 per cent difficulty 
for the grade level. After twelve weeks the Monday exer- 
cise only was continued for another six weeks for a total 
of thirty drills. The second group used the same schedule 
but the drill exercises were made from nonsense material. 
The third group used the same drill material as the sec- 
ond group but at half the rate, that is, one exercise a week 
for twelve weeks followed by one exercise every two weeks, 
for a total of fifteen drills. The fourth group used non- 
sense material three times a week for four weeks and then 
once a month. The last group was a control group which 
received no drill exercises. 

The intelligence test revealed no significant heute 
from homogeneity of the groups. An hypothesis of homo- 
geneity of the groups with regard to the pre-training spell- 
ing and word discrimination test results could not be sus- 
tained. The post-training data were, therefore, treated by 
analysis of covariance followed by t tests of the signifi- 
cance of the difference between the adjusted means. 

An hypothesis that an improvement in word discrimi- 
nation would be accompanied by an improvement in spell- 
ing was sustained. All the trained groups were superior 
to the control group on the word discrimination test at the 
.0001 level. Both groups receiving the full drill treatment 
were superior to the control on the spelling test at the .01 
level; and the groups receiving the half treatment were 
superior at the .06 level. 

Nonsense material was shown to be at least as effec- 
tive as real words for drill purposes. The full treatment 
was more effective than the half treatment, and the differ- 
ent half treatments were equally effective for the develop- 
ment of both word discrimination and spelling. Consider- 
able improvement occurred in each of the quartiles of 
spelling ability. 

Evidence provided by the experiment suggests thatword 
discrimination is inadequately developed by the beginning 
of the fourth grade for the population under study. The re- 
sults further suggest the necessity for a longer period of 
training as neither group receiving a full treatment was ap- 


proaching optimum efficiency. A longitudinal study of the 


effect of a conscientious attempt to improve word discrim- 
ination through the primary grades would be of value. The 
demonstrated equivalence of the nonsense material frees 
the construction of the drills from a spelling curriculum. 
Material could be devised to serve a variety of develop- 
mental levels. Microfilm $2.05; Xerox $7.40. 156 pages. 
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A STUDY OF CERTAIN RELATIONSHIPS OF 
MATERNAL PERSONALITY AND CHILD-REARING 
ATTITUDES TO CHILDREN’S 
READING PERFORMANCES 


(L. C. Card No. Mic 58-7143) 


Douglas P. McKinley, Ed.D. 
The University of Florida, 1958 


The emotional problems of the child frequently are ac- 
knowledged as influencing factors in his failure or lack of 
progress in reading. While this relationship is known, the 
knowledge of what aspects of the child’s environment are 
conducive to such emotional involvements is less specific. 
In this study, certain aspects of the home environment 
were analyzed as factors influencing the child’s emotional 
development and, resultingly, affecting his progress in 
reading. Three factors of the mother-child relationship 
were studied: (1) maternal personality, (2) maternal child- 
rearing attitudes, and (3) maternal sensitivity to the child’s 
emotions. 

Ninety mothers were selected and placed in one of three 
groups on the basis of their child’s reading ability. Groups 
were classified as mothers of retarded readers, mothers 
of children mistakenly thought by the mother to be retarded 
in reading, but diagnosed adequate, and mothers of ade- 
quate or normal readers. Children of the first two groups 
of mothers were selected on the basis of a clinical diag- 
nosis of reading performance while the normal reading 
group was drawn from a school population using teacher 
judgment of ability and available school records as cri- 
teria, Children ranged in age from six to thirteen years. 
Reading groups were approximated in terms of mean age, 
mean intelligence quotient, and ratio of males to females. 

The Rosenzweig Picture Frustration Study (Adult Form) 
was administered to all groups of mothers as a measure of 
maternal personality. Child-rearing attitudes were meas- 
ured by use of the Parental Attitude Research Instrument. 
Maternal awareness or sensitivity to the child’s feelings 
involved the use of the child’s form of the Rosenzweig P-F 
test. Initially, this form was administered to all children. 
Mothers were also given the child’s form and asked to re- 
spond as they thought their child did when he or she pre- 
viously was given the same test. The degrees of accuracy 
and consistency between the mother’s predicted responses 
for her child and the child’s actual responses were taken 
as measures of maternal sensitivity to the child’s emo- 
tions. It was hypothesized that the three mother groups 
would differ significantly with regard to child-rearing at- 
titudes, personality, and sensitivity to their children’s 
emotions. : 

Results of the statistical analysis disclosed no signifi- 
cant differences among the mother groups in maternal per- 
sonality or child-rearing attitudes in terms of meanscores. 
It was noted that extremely deviate Rosenzweig personality 
patterns among the mothers were related to the consist- 
ency of their predicted responses for their children on the 
_ child’s form of the test. Mothers who themselves were 

highly intropunitive predicted responses for their children 
reflecting their own emotional patterns. 

The awareness of a mother to her child’s emotions, or 
her ability to feel as he does, was found to discriminate 
among the mother groups. In consistency of prediction, 
or the overestimation or underestimation of the presence 
of Rosenzweig factors in their children, mothers of re- 





tarded and suspected retarded readers differed signifi- 
cantly from the other group in determination of ego-defen- 
siveness and need-persistence. Mothers in these groups 
highly. underestimated their children’s sensitivity to other 
persons’ behavior and remarks toward them and the re- 
sulting sense of threat to the child. To an equal degree, 
these mothers overestimated the initiative and desire of 
their children to help themselves or seek solutions to their 
problems. 

It was concluded from findings that: (1) there is no 
personality pattern, as measured by the Rosenzweig test, 
peculiar to mothers of retarded readers or mothers of 
children who are adequate readers; (2) maternal child- 
rearing attitudes are not a determining factor in a child’s 
success or failure in reading; (3) a mother’s sensitivity 
to her child’s feelings is related to his success in reading. 

Microfilm $2.25; Xerox $8.00. 171 pages. 


MATERIALS, TECHNIQUES AND METHODS 
IN TEACHING PSYCHOLOGY IN 
INDIANA SECONDARY SCHOOLS 
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Paul Ray McNeely, Ed.D. 
Indiana University, 1958 


Chairman: Grover T. Somers 


Statement of the Problem 


The purpose of this study was to determine what meth- 
ods, materials, and techniques were used in the psychology 
classes of Indiana high schools, and how their effective- 
ness was evaluated by both teachers and students. A sub- 
sidiary purpose was to ascertain the professional prepara- 
tion and growth of the teacher. 


General Procedure of the Study 


Data were collected by means of a questionnaire mailed 
to 38 teachers in the high schools teaching psychology that 
were visited in Indiana during the spring of 1956. Ques- 
tionnaires were personally administered to 1,236 students 
enrolled in the classes of the teachers mentioned above. 
One teacher failed to return his questionnaire. Responses 
were tabulated separately for teachers and students and 
comparisons were made. 


Major Findings 


The study revealed the following findings: 

1. The outstanding problem on which students desired 
help but did not obtain it was choosing a career. 

2. Many students did not feel free to discuss their per- 
sonal problems with their teacher. 

3. The favorite topic of both teachers and students was 
personality. 

4. The test most often used was Psychology: Its Prin- 
ciples and Applications, second edition, by Engle. 

9. Workbooks and syllabi were used infrequently, but 
supplemental reading was used by about half of the teachers. 
Magazines and newspapers were also used quite frequently. 
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6. The lecture-discussion method was used most fre- 
quently. i 

7. Many teachers explained and administered tests and 
experiments. 

8. Both teachers and students desired more use of out- 
side speakers, field trips, and audio-visual aids. 

9. Most teachers gave a combination of essay and ob- 
jective items on tests. They preferred and administered 
chapter tests and announced written quizzes. 

10. Psychology teachers at the high school level were 
enthusiastic about the course and desired more help in pre- 
senting it. 3 

11. The personality of the teacher seemed to be more 
important in effective teaching as measured by the degree 
of the students’ willingness to discuss personal problems 
with their teacher. 


Conclusions 


On the basis of the findings ‘of the present investigation, 
the following conclusions may be reached: 

1. Fewer males were helped by the high school psy- 
chology course. : 

2. Students wanted more help on choosing a career. 

3. Students thought the psychology course had been 
helpful, but thought there should be more outside speakers 
and audio-visual aids, an opinion also shared by the 
teachers. 

4. The most frequently used method by teachers was 
lecture-discussion. 

0. Teachers were eager for help with materials and 
methods but were unable to secure much help except from 
dubious sources (popular magazines) since the existing psy- 


chology journals were too technical. 


Recommendations 


Further study, as follows would seem advisable: 

1. Why were females helped more than males in the 
high school psychology course ? 

2. What personality factors are important in effective 
teaching of high school psychology ? 

3. What is the role of teacher training institutions in 
preparing future psychology teachers at the high school 
level? — 

4. It is recommended that textbook writers in methods 
should give some space to the preparation of high school 
psychology teachers. Other avenues of help could be sum- 
mer workshops, seminar groups, the provision of a kit of 
teaching materials, more articles designed for high school 
psychology teachers in existing magazines, and the estab- 
lishment of a state and/or national organization of high 
school psychology teachers. 

Microfilm $2.85; Xerox $9.80. 217 pages. 





THE RELATIONSHIP OF RECALL ABILITY 
BETWEEN DIFFERENT TASKS WITH THE EFFECTS 
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This investigation was undertaken to determine whether 
or not there are consistent differences in recall ability that 
hold for different types of tasks with differences in learn- 
ing held constant. | 

The subjects were 336 college freshmen and sopho- 
mores enrolled at the State Teachers College, Cortland, 
New York. They were tested on a group basis in their 
regular class sections. | 

Three learning tasks involving meaningful material 
were used in the study. Task A was a recorded story which 
required approximately three and one half minutes playing 
time. The recorded story was presented three times. After 


each presentation the subject took a written, completion 


type test on specially prepared test forms. Performance 
on the last test constituted the learning score. Task B 
consisted of twelve paired adjectives from the Haagen list, 
photographed on 35mm film, and presented by a film strip 
projector. Three learning and test trials were presented 
alternately. Each learning trial consisted of a timed pres- 
entation of each of the twelve pairs of adjectives. The test 
trial, which then followed each learning trial, consisted of 
the presentation of the left hand word alone. The subjects 
responded by writing the right hand word on prepared test 
sheets. Task C was made up of ten paired picture-names, 
photographed, and presented by a film strip projector. 
Four learning trials and four test trials were given ina 
manner similar to the paired adjective lists. The test trial 
in Task C consisted in the presentation of the picture only. 
The subjects responded by writing the appropriate names. 

Each set of learning trials was followed by a recall and 
a re-learning test approximately twenty-four hours later. 

The three tasks were administered in A, B, and C order 
with a minimum of one month elapsing between task ad- 
ministrations for any of the class groups. Only the last of 
the learning trials and the recall measure of retention were 
used in the major analysis of the data. 

The statistical method of second-order partials was 
used to provide a measure of the relationship between any 
two of the recall measures with differences in learning 
controlled. | 

The design paradigm called for three second-order 
partials to be computed from the three possible pairings 
of recall measures. Failure to meet a basic assumption 
underlying the use of the partial correlations caused the 
results from computing one of the coefficients to be re- 
jected as meaningless. The two remaining second-order 
correlations were not significantly greater than zero. Sev- 
eral qualifications were noted in the interpretation of these 
results. 

It was concluded that within the limitations imposed by 
the sample of subjects, the tasks, the statistical method, 
and the criterion measures used, there appears to be no 
consistent differences in recall ability when the effects of 
learning are held constant. 
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A COMPARISON OF DIFFERENTIAL APTITUDE 
TEST PATTERNS OF JUNIOR COLLEGE STUDENTS 
IN FIVE SEMI-PROFESSIONAL FIELDS 


(L. C. Card No. Mic 59-1019) 


Maurice Myers, Ph.D. 
New York University, 1958 


Chairman: Professor Milton Schwebel 


The growing importance of community colleges offering 
a variety of two-year programs emphasizes the need to 
learn as much as possible about the students enrolled in 
these institutions. This study compared the aptitude test 
scores of successful students in a variety of occupational 
areas, and also compared the aptitude test scores of suc- 
cessful and unsuccessful students in the same specializa- 
tion. 

Three hypotheses were postulated: 

1, It is. possible to differentiate between successful 
students in one semi-professional field and successful stu- 
dents in another on the basis of their aptitude tests. 

2. The pattern of aptitude test scores achieved by suc- 
cessful students will differ significantly from the pattern 
achieved by unsuccessful students in the corresponding 
area of specialization. 

3. The aptitude test scores of graduates of the Junior 
College program will tend to cluster about the 50th per- 
centile, based upon norms established for high school grad- 
uates. 

The population was composed of students in the Dental 
Hygiene, Executive Assisting (secretarial), Electrical Tech- 
nology, Mechanical Technology, and Retail Distribution 
courses at the New York City Community College. One 
hundred successful and fifty unsuccessful students from 
each area, all of whom had taken the Differential Aptitude 
Tests before admission to the college, were selected at 
random from the records of the college. Success was de- 
fined as graduation from the two-year course, while un- 
successful students were defined as those who were asked 
to withdraw because of poor scholarship or those whose 
average was below 1.25 at the time of withdrawal. 

In order to determine whether it is possible to differen- 
tiate successful students in one field of specialization from 
successful students in another on the basis of their apti- 
tudes, four pairings were made, namely: Electrical Tech- 
nology and Mechanical Technology; Dental Hygiene and Re- 
tail Distribution; Electrical Technology and Executive As- 
sisting; and Executive Assisting and Retail Distribution. 
After Fisher’s discriminant function was applied to the Dif- 
ferential Aptitude Test scores for these four pairs, an F- 
test revealed that for all except Electrical Technology and 
Mechanical Technology, the aptitude scores were signifi- 
cantly different at the .01 level of confidence. 

The same statistical procedure revealed that success- 
ful students in each of the five areas of specialization were 
significantly different from unsuccessful students in the 
same specialization on the basis of their aptitude test 
scores. By examining the weights assigned to each vari- 
able in the discriminant function, it was possible to deter- 
mine which aptitudes contributed most to the separation of 
the successful groups from the unsuccessful groups. 

When the aptitude scores of the successful students 
were converted to percentiles, they were found to cluster 
about the 50th percentile, based upon norms established 





for high school graduates. Of the forty mean scores re- 
corded, twenty-five were in the range of the 40th to the 60th 
percentile. Seven mean scores were above the 60th per- 
centile, while eight were below the 40th percentile. 

The mean scores for successful students on the Verbal 
Reasoning, Numerical Ability, and Abstract Reasoning tests 
ranged from the 50th percentile to the 66th percentile. In 
contrast to this, the mean scores on Space Relations, Me- 
chanical Reasoning, and Clerical Speed and Accuracy 
ranged from the 28th percentile to the 65th percentile. 
In summary, it was found that successful junior college 
students in one specialization differed significantly from 
successful students in another specialization in three of 
the four pairings considered. Similarly, successful stu- 
dents differed significantly from unsuccessful students in 
the same specialization. Finally, the aptitude scores of 
graduates tended to cluster about the 50th percentile based 
upon norms established for high school graduates. 
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John Allen Ratliff, Ed.D. 
University of Houston, 1957 


The purpose of this study is to investigate how well 
some mothers can estimate the adjustment of their chil- 
dren as measured by the California Test of Personality. 
A comparison of the mothers’ responses with those of their 
children furnished a basis for judging the direction and ex- 
tent that mothers can estimate the personal, social and 
total adjustment of their children. It was felt that this 
would be an indication of how well mothers understand 
their children. ae | | . 

A study of the literature on parent-child relationships 
and adolescent behavior confirmed several ideas that had 
arisen as a result of the study. These ideas are that a 
parent or teacher who understands a child can anticipate 
his behavior; that adolescents need understanding but gen- 
erally feel misunderstood; that understanding by parents, 
especially mothers, is a very important influence in the 
development of a child; that few studies of the direction 
or extent of understanding of children by their parents has 
been made; and, that a simple procedure to help parents 
or teachers measure the direction or extent of understand- 
ing a parent has for a particular child would be very help- 
ful. 

The mothers included in the study were some who par- 
ticipated in a study course on the problems of early ado- 
lescence at Pershing Junior High School, Houston, Texas. 
The children were enrolled in the same junior high school 
and were children of the mothers used in the study. , 

The mothers were asked to respond to the California 
Test of Personality as they thought their children would - 
respond. The children were given the test in the usual way 
but were assured that their responses would not be shown 
to anyone. The mothers’ results were paired with those 
of their children. the scores were converted to percentiles 
by the tables given in the test Manual and comparisons of 
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the data were made. The mother-child pairs were studied 
as a whole and as various sex and age groups. 
From a study of the test data it was concluded that: 


1. Mothers do not understand their children well. 


2. Understanding decreases as children move farther 
into adolescence, 


3. Mothers understand daughters better than they do 
sons. 


4. Mothers understand fourteen-year-old boys least 
of all. 


5. Mothers are more likely to underestimate the ad- 
justment of their children than they are to over- 
_ estimate it. 


6. Mothers’ judgements of adjustment are likely to be 
more divergent from their children’s adjustment in 
some areas than in others. 
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PRESCHOOL CHILDREN’S ACCOMPLISHMENTS IN 
TACTUAL AND VISUAL FORM PERCEPTION 


(L. C. Card No. Mic 59-1499) 
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Hypotheses relating to children’s accomplishments in 
tactual form perception at the preschool level were studied 
in the present experiment. The -efficiency of visual ex- 
ploration was compared with tactual exploration, and recog- 
nition of objects was compared with recognition of forms. 
Responses to these explorations were studied to determine 
whether they showed a developmental trend having a posi- 
tive relationship to age. 

One hundred and sixty-one children, age three through 
five years, were selected from four daycare nurseries in 
New York City as a result of their ability to follow a pre- 
liminary matching procedure. Each of these children was 
tested for developmental level as determined by the Good- 
enough Draw-a-Man Test. Following this the children were 
presented with a 12 item battery consisting of 6 common- 
place objects and 6 forms. They explored this battery vis- 
ually and were asked to match it to a duplicate battery. 
Next, they explored this battery tactually and were asked 
to match it to visually observed duplicates. 

The results of visual and tactual exploration were scored 
on a six-point scale and additional information relating to 
manipulation of the items, to the teacher’s report of the 
child’s group performance and skills, as well as to parent 
occupation and home conditions, were added to each child’s 
record. The mean success in each of the four categories 
explored (visual object, visual form, tactual object, tactual 
form) was calculated for each age group tested. Means 
were paired with respect to the emphasis required by the 
three hypotheses of this study, and the Sign Test was used 
to establish whether a difference existed between means 
and to test the significance of any difference found. 

The results confirmed the first hypothesis that visual 





exploration is more efficient than tactual exploration of 
commonplace objects and basic forms. Two subordinate 
hypotheses were also confirmed: (1) Visual object recog- 
nition is more efficient than tactual object recognition. 

(2) Visual form recognition is more efficient than tactual 
form recognition, 

The second hypothesis that accuracy of perception of 
commonplace objects is more efficient than accuracy of 
perception of basic forms was confirmed, as were its two 
subordinate hypotheses: (1) Visual object recognition is 
more efficient than visual form recognition. (2) Tactual 
object recognition is more efficient than tactual form rec- 
ognition. | 

The third hypothesis which stated that, within the ages 
tested, accuracy of perception is positively related to age 
was confirmed by the data. A subordinate hypothesis that 
tactual form perception has a positive relationship to age 
was also confirmed. 

The relationships observed in the sortings according 
to chronological age held for retests of one-half of the 
population, as well as for scores sorted by mental age, as 
determined by the Draw-a-Man Test. Pe 

Further analysis of the data revealed a lag in tactual- 
visual correspondences behind visual perceptions of both 
objects andforms. This was explained by referring to a 
theoretical sequence of tactual form development adapted 
from the works of Hebb, Piaget and Ravesz and by demon- 
strating the relevance of the data to steps within this se- 
quence. Practical implications drawn from the data for 
clinical and teaching situations related to (1) the depress- 
ing effect of insecurity upon tactual form perception and 
(2) the value of nonverbal responses for investigating this 
area of perception. 
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A PSYCHOMETRIC STUDY OF CERTAIN 
INTEREST AND PERSONALITY VARIABLES 
ASSOCIATED WITH ACADEMIC ACHIEVEMENT 
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Frank P. Rodgers, Ed.D. 
The University of Buffalo, 1959 


This study investigated the relationship between certain 
interest-personality factors and achievement in a specific 
educational setting. One hundred male members of the 
1956-57 Freshmen Class of the Department of Printing of 
the Rochester Institute of Technology were used as sub- 
jects. The criterion of academic achievement was mean 
grade point average for the first two quarters of the fresh- 
men year. The interest and personality devices selected 
were: The Strong Vocational Interest Blank (SVIB), Ed- 
wards’ Personal Preference Schedule (PPS), and Borow’s 
College Inventory of Academic Adjustment (CIAA). It was 
hypothesized that certain of the scales of each of these de- 
vices would or would not correlate with academic achieve- 
ment. It was further hypothesized that certain scales would 
differentiate between high and low achieving Printing 
groups. The High Achiever and Low Achiever groups were 
defined in terms of magnitude of grade point average. 

Pearson-product moment coefficients of correlation and 
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first-order partial coefficients of correlation were used to 
study the relationships between the interest-personality 
variables and academic achievement. The first-order par- 
tial r’s were utilized to control (statistically holding con- 
stant) the factor of intelligence as measured by the Ameri- 
can Council on Education Psychological Examination, Col- 
lege Edition. Significance ratios or t tests were employed 
to study the differential functioning of these interest-per- 
sonality variables in comparing mean scores of the High 
and Low Achievers. | 

Support was found for the following hypotheses: That - 
SVIB scales I (biological science interests), V (social wel- 
fare interests), VIII (business detail), and X (literary in- 
terests) would show no relationship to Printing grades, and 
that SVIB scale III (Production Manager), PPS Endurance 
scale, and CIAA Total Score (academic adjustment) would 
demonstrate a significant positive relationship with the cri- 
terion. The data did not support the following hypotheses: 
that SVIB scale II (physical science interests) would fail to 
correlate with the criterion, and that SVIB Printer scale, 
SVIB scale IX (sales interests), PPS Achievement scale, 
and PPS Order scale would demonstrate a significant and 
positive relationship. : 

With respect to all eight interest variables and the four 
personality scales, it was also hypothesized that each would 
serve to differentiate between the High and Low Achievers. 
Only one of the variables, PPS Endurance, differentiated in 
the manner hypothesized, i.e., that the High Achievers would 
score significantly higher than the Low Achievers. One 
other scale, SVIB Printer, also differentiated significantly 
but did so negatively, i.e., the Low Achievers scored sig- 
nificantly higher than the High Achievers on this scale. 

The other ten scales failed to differentiate between the high 
and low achieving student groups. 

It was suggested, in light of the findings, that perhaps 
PPS Endurance was the “best” of all interest-personality 
variables studied since as hypothesized it met both statis- 
tical tests, viz., it correlated with Printing Achievement 
and also differentiated between the High and Low Achievers. 
An unpredicted finding was also revealed in that PPS Af- 
filiation differentiated significantly between the two groups, 
i.e., Low Achievers scored higher than High Achievers on 
this scale. 

_ The results were interpreted in terms of certain sta- 
tistical considerations such as trait variability, error vari- 
ance, and multiple prediction techniques. The interpreta- 
tion of results also took into consideration the criterion 
problem. It was noted that the limitations inherent in this 
study’s criterion were probably instrumental in lowering 
the obtained correlations. Implications of the findings for 
educational practicé were delineated in terms of guidance, 
student selection, and research activities. 
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SOCIAL CLASS OF PARENTS OF CUSTODIAL, 
TRAINABLE AND EDUCABLE 
MENTALLY RETARDED CHILDREN 


(L. C. Card No. Mic 59-1693) 


Marlin Henry Roll, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor J. B. Stroud 


The purposes of this study were to examine the rela- 
tionship between the socio-economic status of the parents 
of mentally retarded children and the degree of severity 
of mental retardation, and to compare the distribution of 
the socio-economic status scores with the distribution of 
such scores in the general population. Socio-economic 
status scores were obtained by employing a modified War- 
ner’s Index of Status Characteristics. Intelligence quo- 
tients were obtained by administration of an individual in- 
telligence test, e.g. the Stanford-Binet or the Wechsler In- 
telligence Scale for Children. The results were used to 
classify the cases according to degree of retardation as 
indicated by the terms custodial (I1.Q. below 25), trainable 
(I.Q. 25 to 49), and educable (I.Q. 50 to 75). The educable 
children in the institutional sample were further classified, 
on the basis of the diagnosis entered in the case record, 
as organic, familial, or idiopathic. 

Two samples were selected for the study. An institu- 
tional group was obtained by selecting 437 cases from the 
population of the Woodward State Hospital and School, 
Woodward, Iowa, including 246 boys and 191 girls. This 
group comprised all patients residing in the institution in 
1956 who were born during the period 1940 to 1950, and 
whose intelligence quotients were 75 or lower. An addi- 
tional group of 106 cases was obtained by an intensive sur- 
vey of Webster County, Iowa, of whom 17 were in institu- 
tions. All children who were born during the period 1944 
to 1950, whose intelligence quotients were below 75, and 
whose parents were residing in Webster County in 1956 
were included in this group. east 

An Analysis of Variance design was employed to test 
the hypothesis that there is no difference in socio-economic 
status of children classified by degree and/or etiology of 
mental deficiency. This was followed by a t-test of the sig- 
nificance of differences between the means, where war- 
ranted. — 

For comparison with the distribution of the general 
population, the frequency distributions were prepared in 
per cent and presented with the distribution of the general 
population by per cent as reported by Warner. This com- 
parison would indicate that the institutional population con- 
forms much more closely to the normal population in so- 
cial class distribution than does the general defective pop- 
ulation as represented by the Webster County sample. 

Analysis of both samples indicated that there is a re- 
lationship between the socio-economic status of the parents 
of mentally retarded children and the level of intelligence 
of the children, when all cases are included. Since the re- 
sults of the analyses of both the institutional sample and 
the county sample were similar, it would appear that the 
observed relationship is not due to selective factors oper- 
ating in the institution, as had been suggested by earlier 
investigators of institutional populations. It would also ap- 
pear that this relationship is not simply an inverse rela- 
tionship between socio-economic status of the parent and 
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the mental level of the child, since in neither the institu- 
tional sample nor the county sample was the difference be- 
tween the mean ISC scores of the trainables and of the cus- 
todials found to be significant. 

When etiology of mental deficiency was considered, an 
analysis of the Woodward sample, omitting those classified 
as idiopathic or familial, indicated no significant relation- 
ship between ISC scores of the parents and level of intel- 
ligence of the children when only those cases considered 
to be a result of organic etiology were included. 

These results would lead to the conclusion that socio- 
economic status of the parent is a factor in the severity of 
retardation only when educable children classified as fa- 
milial or idiopathic are considered, That is to say, severe 
mental deficiency, or mental deficiency resulting from 
trauma, disease, etc., occurs equally at all socio-economic 
levels. Mental deficiency as the only symptom in an other- 
wise normal person occurs far more frequently in the lower 
socio-economic levels of society. 
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AN EXPLORATORY STUDY IN THE 
IDENTIFICATION OF ATTITUDES OF 
MEDICAL SCHOOL INSTRUCTORS DURING 
THE COURSE OF A PROJECT 
IN MEDICAL EDUCATION 


(L. C. Card No. Mic 58-2338) 


Edwin F. Rosinski, Ed.D. 
The University of Buffalo, 1958 


PROBLEM: 


This study is concerned with the identification of atti- 
tudes and continuous description of attitude changes in 
seven participants in a project in medical education. Two 
techniques of attitude identification were used in this study: 
(1) the interview involving an interview schedule, and (2) 
logs or diaries that were kept by the participants of the 
project. 


PURPOSE: 


This study attempted to provide evidence that the diary 
and the interview were suitable devices for: (1) the identi- 
fication of attitudes, (2) identification of attitude changes 
and (3) description of these attitude changes. 


PROCEDURE: 


Since this was an exploratory study, a large portion of 
this dissertation is devoted to the two devices used. The 
study went through two phases: (1) the original pilot study 
that took place a year before the project began, and (2) the 
exploratory study itself, with the seven participants. 


Phase 1 - Pilot Study: 


It was decided to measure attitude changes through an 
interview and diary, instead of a rating scale, because of 
two limiting factors: (1) the number of participants in the 
project and (2) available financial means. 

To test the applicability of these two devices a pilot 
study was conducted at the University of Buffalo a year 








prior to the commencement of the project. The steps in 
this pilot study were: 


1, Development of an interview schedule. To reveal 
specific attitudes to previously determined cate- 
gories. 





. Interviews with six medical school faculty. To ob- 
tain: (1) reaction to the interview, (2) interviewer’s 
ability to develop rapport, (3) clarity of questions 
and (4) length of interview schedule. 








. Analysis of interviews. Analysis was accomplished, 
identifying attitude statements from recorded and 
transcribed interviews. 





Use of an independent judge. With high agreement, 
an independent judge rechecked the identification. 





General observations. (a) The interview is a suit- 
able device to measure medical school instructors’ 
attitudes, (b) that not all the original categories were 
suitable, (c) the interview was a time-consuming 
task, and (d) some opportunity should be provided 
for the interviewees to contemplate some of the ques- 
tions prior to the interview. 





Phase 2 - Exploratory Study: 


Modifications were accomplished as a result of the pilot 
study: (1) the interview schedule had to be revised to “get 
at” questions under the new categories, (2) a check listwas 
given the participants based on all the attitudes identified 
in the pilot study to give them an opportunity to *think” 
about the areas included in the interview and (3) the log 
or diary was introduced. 





Therefore, in the final phase, five procedures developed. 


Procedure 1 - Interviewing, with the new schedule, the 
seven participants of the project. 





Procedure 2 - Diaries were introduced because: (a) 
frequency of seminars limited the number of interviews 
that could be held immediately after each session .and 
(b) the participants had other duties after the seminar 
sessions. : 





Procedure 3 - Diary interviews were scheduled through- 
out the entire year to clarify diary entries and also re- 
veal attitudes not indicated in the diary. 





Procedure 4 - A final interview at the end of the project 
with a revised interview schedule. 


Procedure 5 - Analysis of data was handled case by 
case. For each participant all the attitudes under each 
category were listed. 





FINDINGS: 


The findings of this study are listed under Chapter IV. 

Interpretation of data depended on two factors: (1) re- 
liability of the devices used and (2) the reliability of the 
interpreter to appropriately interpret the data. Reliability 
of the devices was evidenced in the pilot study and in a re- 
view of some two hundred pieces of literature. The lack of 
interpreter reliability is not peculiar to this study but to 
almost all studies in the social sciences. 

From the interpretation and findings in Chapters IV and 
V, three conclusions were reached: (1) attitudes can be 
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identified from the interview and the diary, (2) changes in 
attitudes can also be identified, and (3) these changes can 
be described. Also consistency can be identified. Newly 
acquired aititudes can be identified. 

Microfilm $4.25; Xerox $14.40. 331 pages. 


CHANGES IN BEHAVIOR AND PERSONALITY 
FOLLOWING USE OF CHLORPROMAZINE AND 
RESERPINE: ADJUNCT, GROUP THERAPY; 
COMPARISON OF THE IMMEDIATE ADMINISTRATION 
OF A CHEMOTHERAPEUTIC PROGRAM WITH 
GROUP THERAPY AND ADMINISTRATION OF 
A CHEMOTHERAPEUTIC PROGRAM AFTER A 
DELAY, i.e., AFTER A PERIOD OF EXPOSURE 
TO GROUP THERAPY 


(L. C. Card No. Mic 58-1996) 


Helen Gustina Sciré, Ph.D. 
New York University, 1958 


Chairman: Associate Professor Howard M, Newburger 


The Problem 


The purpose of this study was to investigate the effects 
of ataractic drugs and group therapy given singly or in 
combination on intelligence, ability to concentrate, overt 
behavior, and sociometric choice. 


Methodology 


The research population was comprised of three groups 
of 20 children each (16 boys, 4 girls). They were randomly 
selected from the children’s group of Rockland State Hos- 
pital, and ranged in age from 6 to 11, and were diagnosed 
childhood schizophrenia or primary behavior disorder. | 
The only factor which influenced the experimenter’s choice 
of the child was that he be testable. The mean IQ of each 
group was in the dull-normal range and none differed sig- 
nificantly from the others. | 

The following measures were employed: Wechsler In- 
telligence Scale for Children (WISC), Digit Span and Digit 
Symbol subtests, Haggerty-Olson-Wickman Behavioral 
Rating Schedule B (HOW), Disciplinary Report (defiant, 
non-acting-out behavior; fighting; seclusion; sedation 
packs), and Sociometric Choices. With the exception of the 
WISC, which was obtained prior to and at the conclusion of 
the experimental session, all groups were tested three 
times: before, midway between, and at the conclusion of 
the eight month experimental period. 

The immediate administration group (Group A) was 
given drugs for three months immediately following Test- 
ing Period 1. The drug was assumed to be effective for 
an additional two months, at which time Group A was re- 
tested. The third testing period occurred three months 
after Testing Period 2. Group therapy was continuously 
given for the experimental eight month period. 

The delayed drug administration group (Group B) en- 
joyed the same type of program as Group A, without, how- 
ever, the benefit of drugs during the first three months of 
the experimental period. The control (Group C) was un- 
treated throughout the entire experimental period. In addi- 





tion to pre- and post experimental testing, Groups B and 
C were tested three months after the initial testing period. 


Results 


1. There was no differential improvement on the WISC 
as a function of group or the group-testing period interac- 
tion. 3 

2. There was no differential enhancement of the Digit 
Span or Digit Symbol subtest scores as a function of drug 
administration. 

3. There were no significant differential effects on 
overt behavior as measured by the HOW as a function of 
presence or absence or form of administration of ataractic 
drugs. 7 

4. The analyses of the four aspects of the Disciplinary 
Report yielded essentially similar results. In general, the 
control group showed little or no improvement over the 
eight month experimental period. Group B showed some- 
what more improvement than the control group. The great- 
est improvement was demonstrated by Group A. 

». Analysis of the Sociometric Choices of the groups 
revealed a pronounced superiority of peer acceptance of 
both experimental groups over the control group. More- 
over, the control group tended to demonstrate decreased 
peer acceptance over the experimental period while both 
experimental groups demonstrated the converse. 

6. A post hoc hypothesis based upon two conflicting re- 
ports in the experimental literature was tested. This hy- 
pothesis stated that the worst patients tended to improve 
the most. This hypothesis was confirmed for all measures 
of overt behavior employed. However, concomitant with 
the status of “worst” was the differential experimental 
treatment of immediate administration of drugs. It is thus 
possible that either of these factors, separately or jointly, 
might have produced the differential improvement of this 
group. : 

In brief, the following conclusions appear warranted. 
Firstly, that ataractic drugs have desirable effects upon 
overt behavior. Secondly, these effects are probably en- 
hanced when given in conjunction with group therapy with- 
out delay. Howeyer, even delayed administration appears 
to be of some value in this regard. And finally, improve- 
ment should not be expected in too brief a period of time. 
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THE EFFECTS OF SPECIAL ATTENTION UPON 
THE ACADEMIC ACHIEVEMENT AND 
EXTRACURRICULAR PARTICIPATION 

OF POTENTIALLY SUPERIOR ~ 
FRESHMAN STUDENTS 


(L. C. Card No. Mic 59-86) 
Louis C. Stamatakos, Ed.D. 
Indiana University, 1958 


Chairman: Robert H. Shaffer 


Introduction 


In-view of the fact that generally very little effort is 
made in large state universities to stimulate or challenge 
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the superior student to make full use of his intellectual 
ability or to develop his leadership potential, this experi- 
mental study was formulated. It was hoped that the results 
of this study would help educators to formulate better 
methods of recognizing, assisting, and stimulating poten- 


tially superior freshman students at the very outset of their | 


college careers. 


Problem and Purpose of the Study. 


To investigate the effects of three kinds of special at- 
tention: (1) personal and correspondence, (2) correspond- 
ence, and (3) very little correspondence; from the faculty 
staff, and administration of the University, upon the aca- 
demic achievement and extracurricular participation of 
four groups of potentially superior freshman students. 
More specifically, this study attempted to test the follow- 
ing null hypotheses: (1) there would be no significant dif- 
ferences in the academic achievement of the four groups, 
and (2) there would be no significant differences in the ex- 
tracurricular participation of the four groups. 


Procedures 


Freshman women students living in the Women’s Resi- 
dence Halls and scoring at or above the 85th percentile on 
the ACE entrance examination, were randomly assigned to 
four groups of 31 students each. Groups were entitled Ex- 
perimental, Correspondence, Hawthorne, and Control with 
respect to the type of attention each was to receive. The 
Experimental group received personalized attention from 
the faculty, staff, and administration of the University in 
the form of lecture programs in the areas of study habits, 
preparation for examinations, taking notes, use of library 
facilities, and leadership and extracurricular activities, . 
five banquet meetings with outstanding faculty members as 
guest speakers, monthly structured counseling interviews 
with dormitory counselors, appointments with counselors 
of the University Counseling Office, and selected reprints 
of significant articles. The Correspondence group re- 
ceived basically the same attention as the Experimental 
group only in form of correspondence mailed to them via 
campus mail. The Hawthorne group received only three 
letters from the Dean of Students attempting to make them 
aware of their potential and informing them that the Ad- 
ministration was observing their progress. The Control 
group received no attention and was used for purpose of 
control. ) | 


Conclusions | 


In determining the influence of the differential treat- 
ment given to the four groups, the “t” test of significance 
was used, At the end of one semester the “t” test revealed 
no significant differences at the five per cent level of con- 
fidence between group grade point averages or between the 
quantity or quality of extra-curricular participation. The 
statistical results of this study failed to reject the null hy- 
potheses. 

Through the use of evaluation forms it was found that 
students in the Experimental group were enthusiastic and 
pleased with the programs in which they had participated, 
rated highest those programs, lectures, and articles deal- 
ing with freshman problems, and indicated that this type of 
attention should be given to all freshman students of high 





ability. Correspondence group students were satisfied 
with the attention they had received but indicated a need 
for personal assistance, vocational counseling, and more 
attention from their instructors. These students also ex- 
pressed a desire for a group composed of those receiving 
similar materials, for purposes of discussion. They also 
recommended that this type of attention be given to all 
freshman students of high ability. 
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A COMPARATIVE CULTURE STUDY OF 
MOTHERS’ ATTITUDES: AN EXPLORATORY 
STUDY OF ATTITUDES OF ACCEPTANCE AND 
NON-ACCEPTANCE IN NORWEGIAN AND 
AMERICAN MOTHERS WHOSE CHILDREN 
DEVIATE FROM NORMAL BEHAVIOR 


(L. C. Card No. Mic 58-1999) 
Elizabeth Thoma, Ed.D. 
New York University, 1958 


Chairman: Professor Ethel Alpenfels 


Purpose 


The purpose of this exploratory study was to investi- 
gate a specific culture construct pattern as seen in two 
communities, suburban Oslo and suburban New York City. 
The pattern represents the degree to which mothers ac- 
cept their children recognized as different in terms of the 
respective cultures. 


Hypotheses 





Using the methods and instruments described below, 
two hypotheses were tested: 

Norwegian mothers in the subculture studied evidence 
significantly different attitudes toward their children than 
do mothers in the American group. 

These differences occur specifically in the greater de- 
gree with which they accept their children regarded as de- 
viates in respect to their having emotional problems. 


Methodology 


The population consisted of sixteen mothers in each 
community. Each mother had a child who had been re- 
ferred to the school psychological services. The subjects 
were accepted consecutively providing they satisfied the 
socio-economic -educational criteria agreed upon in ad- 
vance by the two school psychologists who collected the 
raw data. These were a Norwegian psychologist and the 
investigator. 

Since this study is concerned with the culturally pat- 
terned response to deviation per se, no attempt was made 
to identify the symptoms of the children. Their problems 
could all be grouped under academic failure, social inade- 
quacy, emotional instability, or some combination of these. 
Mothers of children with severe physical/medical prob- 
lems in addition to their emotional difficulties were not 
included; those whose children were psychotic were also 
omitted from the study. 
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Review of the literature yielded no instruments regarded 
as appropriate for measuring the variable in two different 
cultures. Accordingly a situational test was devised com- 
prising a semi-structured interview and a projective pic- 
ture. The raw data consisted of responses to this situation 
collected during the initial contact between the psychologist 
and the mother at the school attended by her child. 

Examination of the data revealed the attitude under in- 
vestigation, maternal acceptance, as having twelve compo- 
nents. A rating scheme was drawn up based upon these 
components, or signs, and their opposites as indicators of 
the extremes of acceptance and non-acceptance. Useful- 
ness of this device was corroborated by the satisfactory 
index of agreement among the four experts who evaluatedit. 

With the Indicators as criteria, two clinical psycholo- 
gists rated the interview and picture responses on a five- 
point scale. The high correlation between ratings shows 
the consistency of their judgments. 








Summary and Conclusions 


The combined ratings of the judges indicate that as a 
group the Norwegian mothers were more accepting of their 
children recognized as deviating from the culture pattern 
in respect to their having emotional problems. This dif- 
ference is significant at the one per cent level. 

Item analysis of the twelve components of acceptance 
measured by the Indicators showed that on four of them 
(Expressed Anxiety, Source of Criticism, Direction of Af- 
fect, Effect of “Others”) the difference was most signifi- 
cant. Seven of the remaining Indicators revealed a definite 
trend in the same direction. One yielded equal ratings for 
both groups. 

The greatest difference was shown in the area of effect 
of criticism by others; the American mothers appeared 
more threatened by criticism from outsiders regarding 
their children’s failure to conform. Certain implications 
for education in a society which includes the pattern of 
outer-directedness in its culture were discussed. 

The results of this exploratory study corroborate the 
findings of other behavior scientists to the effect that cul- 
ture patterns differ in different societies. The Norwegian 
mothers represented by the sample appear significantly 
more accepting of their children seen as different from 
the group. The findings relating to tolerance of criticism 
from the outgroup have implications for educators and 
others concerned with planning for social change. 
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SOME ATTITUDINAL DIFFERENCES AMONG 
EDUCATIONAL SPECIALISTS, ADMINISTRATORS 
AND TEACHERS IN PUBLIC ELEMENTARY SCHOOLS 


(L. C. Card No. Mic 59-1371) 


Bartholomew D. Wall, Ed.D. 
Wayne State University, 1958 


Adviser: William Evraiff 


Statement of the Problem 


This investigation was executed for the purpose of de- 
termining whether or not there exist statistically signifi- 





cant attitudinal differences among educational specialists, 
administrators and teachers in the public elementary 
schools of Wayne County, Michigan. | 

Educational literature contains numerous references 
to a purportedly “unsatisfactory” state of interpersonal 
relationships existing among these mentioned personnel. 
Some of the authorities trace this difficulty to a matter of 
attitudinal differences, although to date research has not 
verified such a situation. 

Persons employed in the field of education have made 
reference to the blocks which seem to exist in the area of 
interpersonal relationships as far as educational special- 
ists, administrators and teachers are concerned. 


Methodology of the Research 





Survey research by mail questionnaires constituted the 
methodology of research in this study. The validity of the 
instrument was attested by (1) developing the scale, as to 
items and categories, on a basis of consensus among a 
panel of educational experts, and (2) executing a personal 
interview follow-up study and correlating the results of 
such a study with the results of the study proper (execu- 
tion of the P-Scale by the sample). 


Operational Definition 








People in the field of education function attitudinally 
along a continuum which is democratic, liberal and pro- 
gressive at one end and authoritarian, conservative and 


_ traditional at the other. It is possible to measure a per- 


son’s place on such a continuum by using a valid and re- 
liable attitude scale. However, since attitudes are un- 
conscious, measurement must be made of the person’s 
opinions, assuming for the purposes of the study that there 
is a close relationship between opinions and attitudes. 


Hypothesis 


There may exist statistically significant attitudinal dif- 
ferences among educational specialists, administrators 
and teachers as mentioned. 





Null Hypothesis 


There exist no demonstrable attitudinal differences 
which are statistically significant among educational spe- 
cialists, administrators and teachers. 





Attitudes to be Measured 


I. Attitudes Toward the Profession, II. Attitudes To- 
ward Children, III. Attitudes Toward One’s Professional 
Peers, and IV. Attitudes Toward Education as a Commu- 


nity Agency. 





Pilot Study 


The P-Scale was administered to two sections of grad- 
uate students at Wayne State University, College of Educa- 
tion, on a test-retest basis at a thirty-five day interval, 
yielding the following reliability coefficients: 





1, First Test Group, odd-even r. 94 
2. First Test Group, split-half r. .96 
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. Retest, odd-even r, 

. Retest, split-half r. 

. Test-Retest r. 
Rank-Difference r. 


Sample Design 





Minimum numbers using large techniques call for groups 
of 25 or 30 cases. The following numbers of personnel were 
randomly selected from prepared lists of local school per- 
sonnel, arranged according to whether the district or school 
building was located in an urban, suburban or rural area: 


Educational Specialists. .........30 
RAS RITS 6 6 6 RE 
Teachers. cece eee eee e OO 


Total 90 


Basic Data for the Three Major Groups 


Total Mean Vari- 
Raw Scores Scores ances Sigma 


1433 48 31 5.568 
2001 66 145 12,042 
2283 76 222 14.900 





Group 


Specialists (N/30) 
Administrators (N/30) 
Teachers (N/30) 





The mean score differences for the groups’ scores were 
statistically significant as attested by the following T- 
Scores: : 


Value of T 
(58° Freedom) 


2.663 1% level 
2.663 1% level 
2.663 1% level 


Group Comparison 


Specialist-Administrator 
_ Specialist-Teacher 
Teacher-Administrator 


T-Scores 


7.29 
10.11 
2.81 











Findings 





The major finding was that statistically significant at- 
titudinal differences exist among the mentioned educational 
specialists, administrators and teachers, in the specified 
attitudinal areas. , 

Minor findings were that the specialists appeared to be 
more liberal, progressive and democratic than the admin- 
istrators and teachers. The specialists appeared also to 
be more consistent in their responses and more flexible 
judging by their scores on this instrument. The sub-scale 
score patterns being similar indicated that the differences 
are of degree more than kind. 


Conclusions 





Since one can stretch attitudinal differences only so far 
before endangering the use of cooperative techniques among 
educational personnel, these attitudinal differences should 
be recognized as one indication of the need to eliminate 
wide attitudinal cleavages among students in college and 
among personnel employed in the field of education. 


Implications 





The implications of these findings for colleges of edu- 
cation and for the in-service preparation of teachers seem 
clear. More knowledge of the attitudinal make-up of stu- 





dents in college is needed and educational methods for in- 
service teachers which enhance the development of com- 
mon agreements are also needed, 
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ATTITUDE OF TEACHERS AND STUDENTS 
TO THE ROLE OF THE FUTURE FARMERS 
OF AMERICA ORGANIZATION IN 
VOCATIONAL AGRICULTURE 


(L. C. Card No. Mic 58-5317) © 


Joe Paul Bail, Ph.D. 
Michigan State University, 1958 
Supervisor: H. M. Byram 
Purpose. To compare the attitudes of teachers of vo- 
cational agriculture in West Virginia on selected concepts 
of the role of the Future Farmers of America organization 
to (a) the attitudes of teachers of vocational agriculture in 


the North Atlantic Region; and (b) the attitudes of students 
of vocational agriculture in West Virginia. 


Method. From a review of the literature a list of con- 
cepts relative to the role of the FFA in vocational agri- 
culture was prepared in the form of an attitude inventory. 
The sample groups were composed of 53 teachers in West 
Virginia, 37 teachers in the North Atlantic Region, and 247 
students in West Virginia. The respondents expressed 
their attitude along a five point scale. The reliability of 
the attitude inventory was checked by a retest, with a cor- 
relation of +.997 in the teacher group and +.979 in the stu- 
dent group. The attitudes were then compared by the use 
of the chi-square technique. 


Findings and Interpretations. Teachers of vocational 
agriculture in West Virginia and the North Atlantic Region 
showed remarkable similarity in attitude toward the con- 
cepts in the attitude inventory. Significant differences in 
attitude were found between teacher groups on four of the 
fifty-four concepts. These differences were in degree of 
agreement and not direction of agreement. Teacher atti- 
tude, in both groups, closely paralleled present practices 
in the organization with reference to membership, activi- 
ties, adviser-member relationship, chapter meetings, re- 
lationship of local chapter to the state and national organi- 
zation, and general concepts. 

Attitudes of teachers and students in West Virginiawere 
significantly different on 27 of the 54 concepts. Student at- 
titude, in general, was more favorable than teacher attitude 
toward concepts which would liberalize membership re- 
quirements, permit more local autonomy, limit adviser 
control, and provide for more student participation and 
student responsibility in the organization on the local, 
state, and national level. Teacher and student attitude in 
West Virginia was not significantly different on those con- 
cepts relating to activities, time and frequency of meet- 
ings, and methods of conducting meetings. 
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The teachers and students studied had different atti- 
tudes as to how the FFA should function. If the objectives 
of the organization are to be fulfilled, teachers should be 
cognizant of member attitude toward the various aspects 
of the organization. Efforts should then be made to mini- 
mize or resolve any differences that exist between teachers 
and students in order that the FFA become an integral part 
of the instructional program of vocational education in ag- 
riculture. Microfilm $2.00; Xerox $6.60. 138 pages. 


A STUDY OF TEACHER PERCEPTION OF 
SELECTED COMMUNITY ATTITUDES 
CONCERNING THE PERSONAL LIFE, 

CIVIL RIGHTS, AND ACADEMIC FREEDOM 

OF TEACHERS IN ONE CENTRAL WESTERN 

| NEW YORK COMMUNITY 


(L. C. Card No. Mic 58-2335) 


William John Barnett, Ed.D. 
The University of Buffalo, 1958 


Problem: This study is designed to test the hypothesis that 
the degrees of restraints public school teachers feel on 
their personal and professional freedom do not adequately 
represent existing attitudes held by lay people who reside 
in the community. 


Method: The results of this study are based on a compari- 
son of data obtained by the questionnaire and interview 
methods of what teachers in a community of New York, 
think the community members approve, disapprove, toler- 
ate, or think none of their business, with the community’s 
actual position on the topics. The questionnaire, which 
was used to guide the interviews of both teachers and com- 
munity members, included a list of fifty-five activities, be- 
haviors, and employment qualifications of teachers, ar- 
ranged under the three categories: (1) Personal and So- 
cial Activities, (2) Civil Rights, and (3) Academic Free- 
dom. 

. Personal interviews were first held with all the public 
school teachers employed in this community, which re- 
sulted in a 100% response from 81 teachers. The next 
phase of the study was to conduct a series of personal in- 
terviews, using the same questionnaire previously used by 
the teachers, with a random sample of the total community 
population. The random sample of the community was ob- 
tained by calling on every fifth residential dwelling within 
the village limits. Interviews were successfully completed 
with 79.8% of the residential dwellings. 

Frequencies were then tabulated separately for both the 
teacher and community groups, the appropriate percentages 
determined, and comparisons made. The data were then 
tested for significance by use of the chi square formula, 
computed for three degrees of freedom at the .05 level of 
significance. 


Summary of Findings: Significant differences were found 
to exist between the responses of the teachers and the ran- 
dom sample of the community members, at the .05 level, 
in reply to forty-five of the total fifty-five questions con- 
tained in the questionnaire. The differences were found 
not to be significant, at the .05 level, in response to the re- 





maining ten questions. Of the forty-five questions in which 
significant differences were found to exist between the 
teacher population and the community population, thirty- 
six were in the direction of teacher pessimism, sevenwere 
in the direction of teacher optimism, and the remaining 
two questions had results of a mixed nature. 


Conclusions: 

(1) In the majority of questions, thirty-six out of a total 
forty-five, where significant differences at the .05 
level were found to exist, the differences occurred 
in the direction of teacher pessimism, that is the 
teachers perceived a lesser degree of permissive- 
ness than appears warranted by the reactions of the 
community members. 





In the majority of cases teachers do not adequately 
perceive the community’s attitude concerning their 
Personal and Social Activities, Civil Rights, and 
Academic Freedom. 


Implications: 








(1) A more realistic appraisal of community pressures 
by the school may be in order. 


(2) It may be possible that much of the lack of freedom 
teachers report stemming from community pres- 
sures are the result of the overly sensitive nature 
of the teachers themselves. 


It appears possible that in the area of public rela- 
tions the teaching profession is not being adequately 
interpreted to the community as a whole, and the 
avenues of communication between education and the 
community may be in urgent need of improvement. 
Microfilm $2.05; Xerox $7.20. 155 pages. 


A STUDY OF THE BASIC MATHEMATICAL 
SKILLS NEEDED TO TEACH INDUSTRIAL. ARTS 
IN THE PUBLIC SCHOOLS 


(L. C. Card No. Mic 59-1321) 


James E. Bowman, Ed.D. 
Michigan State University, 1958 


The problem set for this study was to determine the 
mathematical skills needed to be a successful industrial 
arts teacher in the public schools. The skills were con- 
ceived to be needed in two situations: Those necessary to 
fulfill the requirements for college graduation with a major 
in industrial arts education and those needed and used 
while teaching. 

The mathematics necessary to become an industrial 
arts teacher was determined through surveys of: (1) The 
mathematics admission requirements of higher institutions 
with industrial arts teacher-preparation programs; (2) 
The mathematics courses required of industrial arts stu- 
dents; (3) The mathematical skills used in drawing, elec- 
tricity, metalwork, and woodwork; (4) The mathematics 
courses considered desirable for industrial arts majors. 

The need for and usage of mathematics in industrial 
arts teaching was analyzed by surveys of: (1) The opinions 
of authors of industrial arts textbooks; (2) The actual 
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mathematical usage of selected outstanding industrial arts 
teachers. The usage of mathematics was sub-divided into 
(a) that within the ability of the student, requiring little at- 
tention from the teacher; (b) that necessitating teaching 

the mathematics before completion of the industrial arts 
assignments; (c) that encountered in the non-pupil-contract 
activities connected with industrial arts teaching. 

The responses to the surveys came from 162 colleges 
representing forty-three states; from 100 professors of 
drafting, sixty-three professors of electricity, 105 profes- 
sors of metalwork, and 101 professors of woodwork; from 
forty-nine authors; and from 189 public school industrial 
arts teachers representing 40 states. 

The mathematical requirements for admission to and 
completion of the industrial arts program varied tremen- 
dously. Over one-third of the colleges responding men- 
tioned no mathematics for admission. About one-fifth of 
the colleges required both elementary algebra and plane 
geometry. The remaining colleges required various com- 
binations of general mathematics with or without other sec- 
ondary mathematics courses. The size of the industrial 
arts departments of the colleges made little difference in 
the admission requirements. The colleges of the north- 
eastern part of the United States seldom mentioned mathe- 
matics in their requirements. The colleges of the south- 
ern states required algebra and geometry more often than 
those of the other areas. 

The in-college requirements also varied. No mathe- 

_ matics was required in 28 per cent of the colleges. Twenty- 
eight per cent required both college algebra and trigonom- 
etry. General mathematics was the only mathematics re- 
quirement in fifteen colleges; shop mathematics in nine 
colleges; and four colleges accepted any course in college 
mathematics. 

The total mathematical background required for gradu- 
ation involved as many as forty-one combinations of grouped 
academic and non-academic mathematics courses, Nine- 
teen colleges required no secondary or college mathe- 
matics for graduation. Fifteen colleges required two units 
of academic mathematics for admission and two courses in 
academic mathematics while in college. Seven colleges re- 
quired a total of six combined high school and college 
mathematics courses. 

College industrial arts professors recommended courses 
in the following frequency order: (1) elementary algebra, 
(2) plane geometry, (3) trigonometry, (4) pollees algebra, 
(5) solid geometry, (6) intermediate algebra, and (7) ana- 
lytic geometry. The first five courses were listed by more 
than 48 per cent of the professors. Their class usage 
ranked the courses in this order: (1) plane geometry, (2) 
solid geometry, (3) elementary algebra, (4) trigonometry, 
(5) intermediate algebra, (6) analytic geometry, and (7) 
college algebra. The first five courses were usedinclasses 
by more than one-half of the respondents. The drafting and 
woodworking professors used more of the line and figure 
mathematics courses than the other two groups. Those in 
electricity used the greatest per cent of the algebraic 
courses. The professors of metalwork recommended both 
line and figure and algebraic courses. 

Of the outstanding public school industrial arts teachers, 
over one-half had taken elementary algebra, plane geom- 
etry, intermediate algebra, solid geometry, college algebra 
and trigonometry. Over 40 per cent had taken shop mathe- 
matics. Drafting teachers showed the least intermediate 
algebra (44 per cent), college algebra (65 per cent), and 





trigonometry (60 per cent), Teachers of electricity ranked 
comparatively low in solid geometry (48 per cent) but were 
highest in college algebra (85 per cent) and trigonometry 

(82 per cent), | : 

Some teachers wished they had taken more mathematics 
courses in their preparation while others thought they 
should have taken less. Still others expressed satisfaction 
with the number of courses they had taken. The group that 
checked “more” averaged nearly five courses of secondary 
and/or college mathematics. Those that checked “less”, 
none of whom were teachers of electricity, averaged 6.6 
courses in mathematics. Those that expressed satisfac- 
tion had completed, on the average, slightly more than six 
courses in mathematics. 

Approximately one-half of the teachers indicated nes 
had taught some of the skills from the following courses, 
arranged in the frequency of occurrence: arithmetic, 
plane geometry, solid geometry, and elementary algebra. 

The authors of industrial arts textbooks recommended 
mathematics courses, in the following order, for the 
teachers who used their book: (1) plane geometry—80 per 
cent, (2) solid geometry—65 per cent, (3) elementary al- 
gebra—54 per cent, (4) trigonometry—44 per cent, (5) in- 
termediate algebra—44 per cent, (6) analytic geometry—8 
per cent, and (7) college algebra—5 per cent. 

On the basis of the evidence in this study, the college 
industrial arts teacher-preparation student should be re- 
quired to complete. courses in elementary algebra, plane 
geometry, intermediate algebra, solid geometry, and trig- 
onometry. Microfilm $2.75; Xerox $9.40. 210 pages. 


A STUDY OF THE MICHIGAN STATE UNIVERSITY 
FULL-TIME RESIDENT STUDENT 
TEACHING PROGRAM 


(L. C. Card No. Mic 58-5305) 


Paul Null Clem, Ed.D. 
Michigan State University, 1958 


Supervisor: Walter F. Johnson 


The Problem 


The purposes of this study were: (1) to ascertain the 
strengths and weaknesses of the Michigan State University 
full-time resident student teaching program during the 
first two years of operation; and (2) to develop, from data 
collected from a sizeable group of college students who 
had participated in this program, criteria which could be 
used in the future evaluation of the Michigan State Univer- 
sity full-time resident student teaching program. 


Methods and Procedures 


The study was a planned follow-up survey of the reac- 
tions and opinions concerning the events of the student and 
supervising teachers’ active participation in the first two 
years of the program. As both play essential roles in the 
program, the two groups were studied separately. 

Data were obtained from 167 supervising teachers by 
means of the questionnaire and personal interview tech- 
niques. The supervising teachers were asked to evaluate 
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their experiences and offer their opinions of 21 specific 
phases of the program. Data were collected from 175 stu- 
dent teachers through the use of the questionnaire and the 
interview technique also. These participants were asked 
to rate 68 actual phases of the program and indicate whether 
or not they were involved in each of the experiences. In 
each case the participants were divided into four groups, 
determined by the center in which they participated. The 
groups were Birmingham, Battle Creek, Grand Rapids, 

and Southwestern Michigan. 


Findings 


Although individual differences were shown to exist 
among the four centers, the findings reflect only broader 
generalizations based upon the combined groups for the 
various phases which were studied. 

Supervising teacher reactions and opinions. Benefits 
derived from participation in the program: | 

1. Personal satisfaction was attained through helping 
a prospective teacher grow. 

2. The program stimulated the supervising teacher to 
re-evaluate her usual classroom practices. 

3. Student teachers were of great assistance to the 
supervising teacher. . 

4. Classroom instruction was improved because of 
more detailed planning and was made more interesting to 
children because of “newer” ideas. 

Problems created by participation in the program: 

1. There was a lack of time for satisfactory confer- 
ences and planning periods with the student teacher. 

2. Student teachers had sufficient theory but not enough 
information in subject areas to be taught. 

3. Reteaching was necessary as a result of the student 
teacher’s participation. 

_ Student teacher reactions and opinions. After tabulating 
the data on the reactions and opinions of the participating 
student teachers, it was possible to formulate criteria 
which could be used to evaluate the program. The criteria 
are made up of those factors which a high percentage of 
the participants indicated to be essential, very desirable, 
or desirable experiences in the life of a student teacher. 
The criteria include such areas as community activities, 
specific classroom teaching experiences, miscellaneous 
classroom teaching experiences, teaching aids, evaluation, 
school related experiences outside the classroom, and 
other miscellaneous experiences. | 

The data revealed a significantly high degree of ap- 
 proval of the full-time resident program as it was operat- 
ing at that time. 
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AN EXAMINATION AND APPRAISAL OF 
THE WAYNE STATE UNIVERSITY PROGRAM 
FOR THE PREPARATION OF CORE TEACHERS 
FOR SECONDARY SCHOOLS 


(L. C. Card No. Mic 59-1794) 


Morrel J. Clute, Ed.D. 
Wayne State University, 1959 


Adviser: Earl C. Kelley 


This is a descriptive study of the Wayne State Univer- 
sity program for the pre-service education of core teachers 
for secondary schools. National trends toward increased 
use of core curriculum have accentuated the demand for 
teachers who are prepared to work with core classes. A 
few institutions of higher learning have established experi- 
mental programs most of which are so recent in origin 
that no established theory has yet evolved as to what is es- 
sential to the development of core teachers. Appraisal 
and evaluation of existing programs are needed to provide 
data for the formulation of educational theory upon which 
sound programs of core teacher education can be estab- 
lished. 

Evaluation in this study is based upon student appraisals 
derived from the responses of eighty-nine students who 
have been enrolled in eight different sections of Education 
324, six different sections of Education 424, and student 
teaching in core classes. The two seminar-type classes 
replace former two-hour courses and meet for a block of 
four hours each week. These two courses, plus student 
teaching in core classes, distinguish the program from 
other curricula for secondary teaching. 

Data come from student appraisals of learning experi- 
ences in the two seminar blocks, where students share in 
establishing class goals, use problem-solving methods and 
cooperative group processes including evaluation of both 
procedures and outcomes, and from student teaching and 
other field experiences with youth. An analysis and inter- 
pretation of student responses to these experiences seem 
to justify the following conclusions: | 

1. The use of methods in the college classes whichare 
consistent with the purposes of core curriculum results in 
a high degree of positive feeling for the learning accom- 
plished. Increased interest, motivation, and commitment 
result from student sharing in decision making and in car- 
rying out learning responsibilities, as well as an increased 
understanding and appreciation of democratic classroom 
procedures. Students are aware of change in attitudes and 
of growth in self-confidence. Experience with core meth- 
ods in the seminar classes helps students develop skill in 
using them in their own teaching. 

2. An awareness of the guidance function in core teach- 
ing is enhanced by experiences in being helped with per- 
sonal.and professional problems by the core advisor. 

3. Students express satisfaction with the integration of 
learning and recommend that the content of certain other 
required two-hour courses be dealt with in the integrated 
methods blocks. | 

4. Student teaching is considered the most valuable ex- 
perience in core teacher preparation. Students also rec- 
ommend school camping, summer camp counseling or di- 
recting, substitute teaching, recreation leadership, and 
other group leadership experiences. 
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5. Students feel the program is weakest in: providing 
supervisory help in student teaching in the classroom; de- 
veloping familiarity with resources and materials for 
classroom use; developing skills in writing resource units; 
developing understanding of the teaching of reading; pro- 
viding opportunity to work with parents; providing oppor- 
tunities to become familiar with other activities and re- 
sponsibilities of full-time teachers. 

Further study is needed on certain related problems: 

1, The development of a graduate or fifth year pro- 
gram for in-service teachers needs study. 

2. Efforts should be made to extend the opportunities 
for school camp experiences through the development of 
college facilities or through working associations with 
school districts now operating school camps. | 

3. It would be helpful to evaluate experiences other 
than college course work which contribute to the develop- 
ment of core teacher competency. 

4. A study needs to be made of student teaching and 
full-time teaching as prerequisites to the fullest develop- 
ment of teaching skill. 

9. The cooperation of the College of Liberal Arts 
should be enlisted to develop courses for the integration 
of language arts with social science, and the arts. 

Microfilm $3.20; Xerox $10.80. 245 pages. 


ACHIEVING READINESS FOR STUDENT TEACHING 
THROUGH DIRECT EXPERIENCE 


(L. C. Card No. Mic 59-1357) 


Cynthia M. Colvin, Ed.D. 
Wayne State University, 1958 


Adviser: Ole Sand 


Area of Investigation: The purposes of the project were: 
(1) to develop a series of direct experiences prior to stu- 
dent teaching which would enable future student teachers 
to increase their readiness for supervised teaching, and 
_ (2) to observe and record what occurred as the planned 
pattern was put into effect. 

To achieve the purposes of the study six questions were 
identified: 


1. What purposes are achieved through a program 
of professional laboratory experiences prior to stu- 
dent teaching ? 

2. What are the personal characteristics of the stu- 
dents selected for study, and what have they previously 
learned about children and teaching ? 

3. What kinds of experiences prior to student teach- 
ing help students achieve the competencies needed by 
today’s teachers ? 

4. How were experiences selected and organized in 
the project? How was the individual plan modified to 
provide for individual differences ? 

5. What were the effects of the project upon the pro- 
fessional growth of the student? 

6. What were the strengths and weaknesses of the 
project ? | 


Research Methods Employed.-- The current literature was 
surveyed; and observation, interviews, and analysis of 





written materials were employed to collect data about stu- 
dents and their progress. Students, teachers, principals, 

and college supervisors helped to evaluate the learning ex- 
periences of the students and the effectiveness of the project. 


The Planned Project.-- A pattern consisting of one half- 
day of observations and participation in teaching-learning 
situations and one class period each week was planned as 
an attempt to apply selected educational principles to an 
introductory course. Each of twenty-one students enrolled 
in one section of Introduction to Teaching was assigned to 
observe and participate in the activities of a selected 
teacher and class. Participation included helping individ- 
ual children, working with small groups, contributing in- 
formation to the entire class, reading a story, organizing 
games, assisting the teacher. The weekly class seminars 
were devoted to discussions based on the experiences of 
students, the utilization of materials of instruction, the 





- principles of planning and evaluating, and the qualities 


which contribute to successful teaching. 
The Effects of the Project.-- Students generally showed 


individuals were noted in degree of understanding and ex- 
tent of competence revealed. Most of the students be- 
came less anxious about teaching, more eager to assume 
responsibility for guiding children, and more able to iden- 
tify factors involved in effective teaching. 


Strengths and Weaknesses of the Project.-- According to 
evidence obtained from students, teachers, and college 
supervisors, the strengths of the project included the fol- 
lowing experiences: 








1. Observation of teaching-learning activities under 
typical, natural, informal, and relaxed circumstances. 

2. Observing and studying children over a period of 
time sufficient to see growth, and for understanding 
how learning takes place. | 

3. Observing children engaged in varied learning 
experiences. 

4. Direct contacts with children, teachers, prin- 
cipals. 

5. Developing a concept of teaching as a complex, 
varied, professional role. 

6. Observing a total school program. 

7. *Trying-out” the role of teacher and gaining 
self-confidence, 

8. Gradual induction into teaching, trying one task 
at a time, and gradual assumption of responsibilities. 


The weaknesses of the project derive primarily from 
a pattern which provided insufficient time for capitalizing 
fully upon the direct experiences of the students, and for 
utilizing the professional sciences in analyzing the teach- 
ing-learning process. Further, the growth of students was 
dependent upon the classroom practices of the teachers 
they observed. : 

In general, the gains made possible by the plan tended 
to outweigh the weaknesses of the pattern. Therefore, it 


- was recommended that the pattern be studied further to 


find a variation which would retain the strengths while, at 
the same time, would overcome the limitations of the proj- 
ect. Microfilm $4.80; Xerox $16.00. 375 pages. 
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THE CRITICAL REQUIREMENTS FOR THE 
SECONDARY SCHOOL SUPERVISING TEACHER 
AS PERCEIVED BY STUDENT-TEACHERS 
AND SUPERVISING TEACHERS 


(L. C, Card No. Mic 59-1358) 


Sol M. Elkin, Ed.D. 
Wayne State University, 1958 


Adviser: Dr. Russell Broadhead 


This study sought to identify the behaviors of secondary 
school supervising teachers that are perceived as effective 
or as ineffective by student-teachers and to compare these 
perceptions with those of supervising teachers. It was fur- 
ther proposed to identify those behaviors that were judged 
by the respondents to be “critical”; that is, those that have 
been found to make the difference between success and 
failure in the performance of the job of supervising teacher. 

An attempt was made to answer the following questions: 


1, What are the critical requirements for the job of 
the secondary school supervising teacher, as per- 
ceived by student-teachers ? 


2. What are the critical requirements for the job of 
the secondary school supervising teacher, as per- 
ceived by supervising teachers ? 


3. What behaviors are perceived as critical by both 
groups ? 7 | 


4, What are the differences, if any, between the per- 
ceptions of student-teachers and of supervising 
teachers as to these critical requirements ? 


The Critical Incident Technique, as developed by John 
C. Flanagan, was used. Observations of supervising 
teacher behavior judged to be particularly effective or 
particularly ineffective were collected from 102 super- 
vising teachers and 151 student-teachers in a series of 
group interviews at Wayne State University in Detroit. 
From these interviews 506 incidents were obtained, and 
from these incidents 553 behaviors were abstracted. These 
behaviors were classified inductively into the following | 
major categories, each representing similar areas of be- 
havior: } 


I Orienting the Student-Teacher to All Phases of the 
Directed Teaching Assignment. 


Demonstrating Superior Teaching Ability. 


I 
Ill Offering Suggestions and Assistance; Providing 
Helpful Materials for the Student-Teacher. 

IV 


Helping the Student-Teacher Evaluate His Work; | 
Evaluating the Student-Teacher. 


V Encouraging the Student-Teacher to Assume In- 
creasing Responsibility for the Class. 


Sub-categories were developed under each of the above 
headings and all duplicate behaviors in each sub-category 
were combined to produce a list of critical behaviors. 
Twenty-five of these behaviors were perceived as critical 
by the student-teacher, 20 by the supervising teacher, and 
13 by both. 

The evidence indicated that there is a major difference 
in perception between the supervising teacher and the 


student-teacher as to the proper role of the supervising 
teacher. The supervising teacher perceives the require- 
ments of his job largely in terms of the mechanics of in- 
ducting the student-teacher into the teaching role by in- 
structing him in all the methods, techniques, materials, 
and understandings required of the teacher. These are the 
behaviors that are subsumed under Category II. While 
these behaviors are of some concern to the student-teacher, 
he places greater emphasis on another aspect of the su- 
pervising teacher’s job. It is the relinquishing of active 
direction of the class on the part of the supervising teacher 
while providing opportunities for the student-teacher to as- 
sume increasingly greater responsibilities at a rate com- 
mensurate with the growing competency of the student. 
These are the behaviors included in Category V. 

Both respondent groups perceive the behaviors of the 
supervising teacher concerned with orienting the student- 
teacher to the directed teaching assignment as of less im- 
portance than any of the other four major categories; Stu- 
dent-teachers attach greater importance to the ability of | 
the supervising teacher as a classroom teacher than do 
the supervising teachers. They are also more concerned 
with the supervising teacher’s role as an evaluator of the 
student-teacher than is the supervising teacher. 

Microfilm $2.00; Xerox $7.00. 149 pages. 


A STUDY OF THE PROFESSIONAL SEQUENCE 
OF TEACHER EDUCATION PROGRAMS IN 
CATHOLIC INSTITUTIONS OF HIGHER LEARNING 
OF NEW YORK STATE 


(L. C. Card No. Mic 59-1735) 
Rev. Robert M. Fischette, C.S.B., Ed.D. 
The University of Buffalo, 1959 


The Problem: To discover the present professional se- 
quence of teacher education in Catholic institutions of 
higher learning in New York State in order to determine 
areas of general agreement as well as differences. 


Hypotheses: 1. That all institutions in this survey will 





| Design 





tend to agree in areas of theology and perhaps philosophy; 
but that there will be significant differences in areas of 
methodology, sequence of courses and content of courses; 
2. That the teacher education programs in 
the smaller Catholic institutions of higher learning will 
tend to be quite similar to each other (conforming to State 
minimum requirements); but that in the larger institutions, 
there will tend to be greater variations. 


Significance: In 1956, 13.1% of elementary and secondary 
students of the United States were enrolled in private 
schools, of which 91% are Catholic. In 1954, 25% of ele- 
mentary and secondary pupils of New York State were en- 
rolled in private schools. 


: Since there seemed to be approximately sixty- 
five Catholic institutions of higher learning in New York 
State offering teacher education programs, a questionnaire 
seemed the most practical way to obtain the data for this 
study. In the spring of 1957, a tentative questionnaire was 
developed; and in the summer and early fall of 1957, a 
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“pilot study” was conducted in seven Catholic colleges. As 
a result of this “pilot study” the questionnaire received its 
final form, was printed, and sent to the sixty-five Catholic 
institutions in November, 1957. After persistent effort, 
100% returns were obtained. However, only the fifty-two 
institutions actually having teacher education programs 
supplied the data for this study. 


Summary and Conclusions: Although two institutions have 
almost 10,000 students each, the “typical” Catholic institu- 
tion has about 250 students, of which about 60 are education 
majors, and about 100 take some education courses for ex- 
ploratory purposes. The “typical” institution has three 
part-time and three full-time faculty members. 

There seems to be nothing particularly significant about 
the degrees or certification; thirty-three institutions take 
all professional education courses in undergraduate work, 
and the remainder take some courses as undergraduate 
work. 

Thirty-nine institutions do not require faculty person- 
nel to be Catholic. Of the thirteen which do, twelve are in- 
stitutions having Religious Order students only. In all, 13% 
of faculty personnel are non-Catholics. 

The “typical” elementary and secondary professional 
education programs seem to stress practice teaching, spe- 
cial methods, philosophy of education, psychology of edu- 
cation and general methods (specific, individual courses). 
There seems to be no professional education program for 
prospective college teachers. 

The “typical” master’s program (ten institutions) and 
doctoral program (three institutions) seem to concentrate 
upon psychology of education, administration, guidance and 
counseling, philosophy of education, curriculum, evaluation 
and measurement, and history of education; and these pro- 
grams are completely elective. 

The academic requirements for prospective elementary 
and secondary school teachers concentrate upon theology 
and philosophy. No institution required less than six hours 
in theology; and only two required less than six hours in 
philosophy. 

The Deans of these institutions seem to indicate a rather 
clear and marked agreement regarding their theological 
and philosophical attitudes as contrasted against a signifi- 
cant disagreement in their educational attitudes. 








General Conclusions: There seems to be a rather strong 
verification of both the hypotheses of this study. In addi- 
tion, there seems to be consistency between over-all ob- 
jectives (including theology and philosophy) and the content 
of the curriculum. 

Microfilm $4.20; Xerox $14.20. 326 pages. 








THE STATUS OF ENTRANCE REQUIREMENTS 
AND ADMISSIONS POLICIES OF STATE-SUPPORTED 
TEACHERS COLLEGES AND PROPOSED GUIDES 
FOR ADMISSIONS FOR INDIANA STATE 
TEACHERS COLLEGE 


(L. C. Card No. Mic 59-75) 


Charles Wallace Hardaway, Ed.D. 
Indiana University, 1958 


Chairman: M. E, Stapley 


The state teachers colleges, faced with increased en- 
rollments and with demands for better teachers, are greatly 
concerned over the issue of admissions policies. The pur- 
pose of this study was (1) to trace the historical develop- 
ment of entrance requirements and admissions policies of 
the state teachers colleges, (2) to determine the present 
status of admissions requirements of the state teachers 
colleges, and (3) to propose guides for a selective admis- 
sions policy for Indiana State Teachers College. 

The development of admissions policies of the state 
teachers colleges was traced through an analysis of the 
literature covering the period 1825 to 1958. In order to 
determine the present status of admissions policies of the 
state teachers colleges, the writer relied on questionnaire 
data obtained from 180 state teachers colleges, represent- 
ing 86.9 per cent of the 207 institutions contacted. Inorder 
to propose guides for an admissions policy for Indiana State 
Teachers College, the writer studied enrollment, with- 
drawal, and failure data for entering freshman classes for 
1955 and 1956, and utilized a profile-prediction technique 
to discover if such a technique could be used for selection 
at Indiana State Teachers College. 

Entrance requirements to the state teachers colleges 
have evolved through three states. From 1839 to 1900, ad- 
mission to the teachers colleges was gained primarily on 
the basis of examinations covering the subjects taught in 
the elementary schools. Between 1900 and 1925, high 
school graduation became the standard entrance require- 
ment. Since 1925, a philosophy of selective admissions 
has emerged. 

The basic entrance requirements of the teachers col- 
leges were high school graduation, physical examination, 
and character reference. It was found that 46.11 per cent 
of the institutions studied had selective admissions, Cri- 
teria used for selection of students in these institutions 
were rank in high school, competency on examinations, 
high school recommendation, personal interview results, 
personality, and specific subjects taken in high school. 

The selective colleges used a variety of factors in 
screening candidates for admission, Admissions were 
flexible and were based on consideration of the individual 
student. | 

Entrance requirements were set by state statute in one 
third of the institutions having non-selective admissions. 
Inter-college groups had established admissions policies 
in 52 per cent of the selective institutions, whereas state 
or college boards had established the policies in 35 per 
cent of the non-selective schools. 

Fifty per cent of the selective colleges had enrollment 
quotas necessitated by limited classroom facilities, hous- 
ing shortages, and limited personnel. Ninety-eight per 
cent of the non-selective colleges were multi-purpose in- 
stitutions, whereas nearly one half of the selective colleges 
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were strictly teacher-education institutions. Over 50 per 
cent of the selective colleges required students to matricu- 
late on the teaching program at the time of enrollment, 
whereas only 32 per cent of the non-selective colleges had 
this stipulation. 

Approximately 20 per cent of the applicants for admis- 
sion were denied admission in the selective colleges. Ap- 
proximately 20 per cent of the students in all colleges did 
not return after the freshman year. Sixty and 56 per cent 
of the withdrawals were failures in the non-selective and 
selective colleges, respectively. 

Forty per cent of entering freshmen did not enroll for 
the sophomore year at Indiana State. Nearly half of these 
were failures or poor students. Selective admissions was 
recommended for Indiana State. The profile-prediction 
technique showed promise as a device for screening the 
academic failures. 

Microfilm $3.30; Xerox $14.20. 256 pages. 


WHY CERTIFIED TEACHERS FAIL TO 
ENTER THE TEACHING PROFESSION 


(L. C. Card No. Mic 59-1328) 


Edward Harold Harper, Ed.D. 
Michigan State University, 1958 


Supervisor: W. V. Hicks 


During the post-war years much attention has been di- 
rected to the need of supplying adequate numbers of trained 
teachers for the schools of America. These studies have 
attempted to discover ways and means of attracting new 
teachers and retaining those who are trained. Very little 
attention has been directed to the discovery of the reasons 
why certified teachers fail to enter the profession. 

Purpose. The purpose of this study was to determine 
the reasons given by Michigan State University graduates, 
certified to teach for the fiscal year, 1956-1957, for not 
entering the teaching profession; to discover positions they 
assumed; to analyze-statistically influential factors caus- 
ing them to enter areas other than teaching; and to com- 
pare various aspects of these findings with responses made 
by those who did enter the teaching profession. 


Procedure. 





1, A general hypothesis was assumed, e.g., persons 
who do not teach after graduating from Michigan 
State University have traits which will not be evi- 
dent among those persons who teach after gradu- 
ation. 


2. Several sub-hypotheses were also proposed which 
were related to the general hypothesis. 


3. A questionnaire was developed and administered to 
the 787 graduates who certified for teaching in 


Michigan. 
4, Data from returned questionnaires were tabulated 


on IBM and subjected to a X* Test for Two Inde- 
pendent Samples. 


5. Calculations were made on Michigan State Univer- 
sity’s electronic computer, MISTIC. 





Findings. 





1. There was no relevant difference in those who taught 
and those who did not teach in relation to the hy- 
potheses tested. 


2. Certain sub-categories of various hypotheses proved 
to be related reasons for accepting or rejecting 
teaching positions. They are listed below. 


a. Services of the Placement Bureau were inade- 
quate for certain female respondents. 


b. There was a direct relationship between the num- 
ber of interviews some of the women had and 
their acceptance of a teaching position. 


- School administrators who interviewed these 
people displayed certain undesirable character- 
istics. 


There was a significant relationship between the 
length of time secondary men had complete charge 
of a class in student teaching and acceptance of 
teaching positions. 


Certain groups who taught tended to feel more 
often than those who did not teach that their Col- 
lege of Education instructors had insufficient 
public school experience and offered them ex- 
periences that did not prove effective in class- 
room situations. 


3. Other findings are as follows: 


a. A greater proportion of those who do not teach 
than those who do teach are married. 


b. Those who major in physical sciences and voca- 
tional areas tend to take positions other than 
teaching. 


. Those who minor in social sciences and voca- 
tional areas tend to take positions other than 
teaching, whereas those who minor in the arts 
have a greater tendency to take teaching posi- 
tions. 


The positions assumed by those who do not teach 
are listed in rank order below: 


(1) Homemaker 7.7% 
(2) Graduate Student 4.7% 
(3) Military serviceman 3.6% 
(4) Professions other than teaching 2.9% 
(5) Clerical 2.6% 
(6) Businessman or salesman 1.4% 
(7) Substitute teacher 1.1% 
(8) Scientist 3% 
(9) Personnel 2% 


Conclusions. The data do not support the hypotheses 
of the study. It appears, therefore, that it does not really 
matter what we do with teacher candidates for they will 
enter teaching regardless of the kinds of experiences they 
have or the pressures that are brought to bear upon them, 
and their decisions to reject teaching seem to be the re- 
sult of circumstance. Certain findings of this study have 
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implications for those concerned with teacher training and 
teacher placement. 
Microfilm $2.75; Xerox $9.40. 210 pages. 


A COMPARATIVE ANALYSIS OF THREE 
STRUCTURED GROUPS FROM ALL INDUSTRIAL 
ARTS GRADUATES OF THE STATE UNIVERSITY 
TEACHERS COLLEGE AT OSWEGO, NEW YORK 

FROM 1925-1955 


(L. C. Card No. Mic 59-1954) 


Robert Davis Helsby, Ed.D. 
Cornell University, 1958 


The thesis advanced in this study is that there are defi- 
nite differences in the high school background, in certain 
college experiences, and in selected post-college experi- 
ences between the following three groups of graduates of 
the Industrial Arts Division of the State University of New 
York Teachers College at Oswego. 


Group (1) Those graduates who have remained in in- 
dustrial arts or vocational teaching in the 
public schools. 


Group (2) Those graduates who have gone into other 
areas of education, including college work 
and both public school and college adminis- 
tration. } 


Group (3) Those graduates who have gone into busi- 
ness or industry, into business for them- 
selves, or into other pursuits apart from 
the field of education. 


A study was made of all of the male graduates of this 
division of the college from the years 1925 - 1955, who 
could be located, There were 2,227 graduates in these 
classes and active mailing addresses were knownfor 1,674 
of these. 

The normative survey technique of research was em- 
ployed. Of the respondents, 64.1 percent were found to be 
in group one; 13.1 percent in group two; and 22.8 percent 
were in group three. All data were obtained in the sum- 
mer of 1957. 

Approximately 77 percent of group one were teaching 
industrial arts subjects exclusively while 18 percent were 
teaching industrial arts plus other subjects. The main rea- 
son for their staying in industrial arts teaching was that of 
work interest, satisfaction, and challenge. Their primary 
salary was the lowest of the three groups, with a median 
salary of $5,573. Almost 75 percent received salaries be- 
low $6,500. In order to make up for their relatively low 
primary salaries almost 90 percent of them worked to aug- 
ment their salaries, with 64 percent working regularly. A 
higher percentage of their wives worked, they worked for 
longer hours, and more of them worked for an indicated 
financial necessity than those of the other groups. 

Of the 13 percent in group two, almost 37 percent were 
working in school administration and supervision while 
another 40 percent were teaching other school subjects. 
Another 14 percent were engaged in college teaching while 
the remaining 9 percent were in state and federal educa- 
tional agencies, or other miscellaneous positions. They 





were the leadership group and demonstrated almost twice 
the leadership as those in group three and approximately 
20 percent more than group one.. They indicated that work 
interest, satisfactions and challenges were most important 
in their decision to go into some other phase of education. 
Salary considerations and advancement opportunities were 
also high influences. Their median salary was $1,360 
higher than that of group one with only 39 percent of them 
getting salaries below $6,500. They did less supplemental 
work and fewer of their wives worked for financial neces- 
sity. 

Of the 23 percent in group three, 38 percent worked in 
governmental agencies, 19 percent in military service, 17 
percent did administrative work in industry, 11 percent 
owned or operated their own business, 7 percent did skilled 
or semi-skilled work, while another 7 percent did educa- 
tional work in industry. In most aspects this group varies 
little from group one. The major influences in their deci- 
sion to leave education were salary and advancement con- 
siderations. Their median salary was $7,365 with only 36 
percent receiving below $6,500. They did much less sup- 
plemental work, their wives worked less, yet their total 
family income was well above that of the other twogroups. 

Implications were drawn for this study for the recruit- 
ing and selection of industrial arts students; forecasting 
future industrial arts teacher training needs; raising eco- 
nomic and professional levels of the profession; and de- 
veloping a program of studies in keeping with needs of the 
graduates. Microfilm $4.20; Xerox $14.20. 326 pages. 


THE RELATIONSHIP BETWEEN TWO ASPECTS 
OF SELF-CONCEPT AND THE INITIAL 
STUDENT-TEACHING EXPERIENCE 


(L. C. Card No. Mic 59-1803) 


Harold Stanley Jasper, Ed.D. 
Wayne State University, 1958 
Adviser: Dr. William Wattenberg 
The purpose of this study was to discover whether re- 
lationships exist between aspects of the self-concept and 


the first student-teaching experience, 
A representative sample (N = 84) of general elementary 


_school student teachers at Wayne State University re- 


sponded to two scaled instruments at the end of the second 
and eighth week of a semester. One instrument measured 
perception of the student-teaching experience and the other 
measured relative positive perception of “self” and rela- 
tive consistency of perception of various aspects of the 
“self.” Between the second and eighth weeks of the semes- 
ter the student teachers were rated through use of a scaled 
check list, by their regular college supervisors. 

Three hypotheses were tested in the investigation. Hy- 
pothesis one was stated as: The student- teachers’ percep- 
tion of the first student- teaching experience is initially a 
function of self-concept, with a curvilinear relationship | 
existing between self self-concept ‘and perception of student 
teaching. The predicted curv: curvilinearity was based on re- 
sults of several studies which indicated that extreme self- 
concept was a sign of poor psychological adjustment and 
was related to defensive maneuvers. The hypothesized 














The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3234 


EDUCATION 





position that perception of student teaching is a function of 
self-concept was based on results of several studies and 
some theory which suggested that perception in novel set- 
tings was related to the way in which persons perceive as- 
pects of themselves. 7 

At the end of the second week of the semester a corre- 
lation of .32 (p<.01) was found between level of self-con- 
cept and perception of student teaching. At the end of the 
eighth week of the semester an Eta of .69 (p<.01) was 
found between level of self-concept and perception of stu- 
dent teaching and an Eta of .57 (p<.01) was found between 
consistency of self-concept and perception of student teach- 
ing. These facts were interpreted to mean that relative 
“value” of self is apparently a stronger determinent of per- 
ception in early student teaching and that those with rela- 
tively low self-concepts defensively perceive student teach- 
ing mid-way through the first semester. 








of earlier research and theory ‘suggesting the self-concept 
to be relatively stable. The predicted stability of percep- 
tion of student teaching was based on Hypothesis one. 


Hypothesis two was completely supported. Correlations 


of .81 (p <.0005) between first and second measures of level 
of self-concept; .60 (p <.0005) between first and second 
measures of consistency of self-concept; and .48 (p<.0005) 
between first and second measures of perception of student 
teaching were found. | 

Hypothesis three was stated as: Objective rating of stu- 
dent teachers’ performance is related to student teachers’ 
perceptions of student teaching and to their self concepts. 














concept and performance was made. Prediction of positive 
relationship between performance and perception of student 
teaching was based on the position that interest is related 
to performance. 

A correlation of -.31 (p<.01) was found to exist between 
consistency of self-concept, as measured at the second 
week, and objective rating of performance. This was in- 
terpreted to mean that consistency of self-concept and level 
of aspiration are related. A correlation of .23 (.05>p< 
.01) was found between perception of student teaching and 
rated performance. 

The conclusion drawn is that further study of the rela- 
tionship between aspects of self-concept and student- 
teaching is warranted. Before these findings are utilized 
in teacher education, further data are needed. 

Microfilm $3.10; Xerox $10.60. 238 pages. 


A CLARIFICATION OF RELATIONSHIPS 
BETWEEN FARMING AND CERTAIN OTHER 
AGRICULTURAL OCCUPATIONS WITH 
IMPLICATIONS FOR GUIDANCE AND 
CURRICULUM DEVELOPMENT 


(L. C. Card No. Mic 58-5309) 


William Henry Kennedy, Ed.D. 
Michigan State University, 1958 


Purpose.-(1) To develop a system of identifying the de- 
gree of relationship between farming and other occupations; 





(2) to select a suitable term for referring to those occupa- 
tions which have a relationship to farming; (3) to define 
the degrees of relationship between farming and other oc - 
cupations; and (4) to identify and describe some of the ag- 
ricultural occupations other than farming which have dif- 
ferent degrees of relationship to farming. 


Method.-A revised list of 786 occupations with agricul- 
tural connotations was drawn from the literature. These 
were ranked by a jury on whether or not workers in the oc- 
cupations needed a knowledge of farming. Ten high, ten 
middle, and five low ranking occupations were selected and 
ten interviews made in Michigan with employers or workers 
on jobs in each occupation, using an instrument designed to 
score the job on the knowledge of farming, farm back- 
ground, and agricultural training needed. Knowledge of 
farming was defined as (1) awareness of, (2) understand- 
ing of, or (3) ability to perform manipulative and manage- 
rial operations performed by farmers. 


Findings and Interpretations.-The jury ranking corre- 
lated +.75 with the knowledge of farming score ranking of 
the twenty-five occupations studied. . 

Three of the hypotheses of the study were supported by 
the data and accepted as true. These were: | 





1, That there are occupations in which persons with 
a farm background or agricultural training are 
more employable or more successful than per- 
sons without this background or training. 


2. That the effect of a farm background or agricul- 
tural training on the employability or success of 
workers is different for different occupations. 


3. That workers in occupations involving service to 
farmers have a greater need for a farm back- 
ground and/or agricultural training than do 
workers in occupations involving the transport- 
ing, handling, or processing of products of the 
farm. 


The fourth hypothesis--that the variation in need for 
farm background or agricultural training in different occu- 
pations can be measured in terms of the knowledge of farm- 
ing needed better than by the worker trait requirements of 
the occupations--was neither accepted nor rejected. 

It was concluded that: (1) agricultural occupations can 
be rated on the basis of the knowledge of farming needed 
by workers in the occupations; (2) many occupations pre- 
viously regarded as related to agriculture require rela- 
tively little knowledge of farming; (3) occupations requir- 
ing workers with a knowledge of farming should be called 
agricultural occupations and be grouped according to the 
knowledge of farming score; and (4) since many agricul- 
tural occupations are highly specialized and require vary- 
ing degrees of knowledge of farming, training programs 
for these occupations should be flexible, adjusted to the 
requirements of the job, and highly individualized. 

Microfilm $6.70; Xerox $23.20. 528 pages. 
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FUNDAMENTAL PROCEDURES OF RESEARCH 
FOR INDUSTRIAL EDUCATION 


(i te Card No. Mic 59-1805) 


Thomas Gorden King, Ed.D. 
Wayne State University, 1958 


Adviser: G. Harold Silvius 


The Study 


This study is a documental research study of research 
procedures courses used at colleges and universities lo- 
cated in the service area of the North Central Association 
of Colleges and Secondary Schools which confer a graduate 
_ degree or degrees with a specialization or major in indus- 
trial education, and of selected microfilmed doctoral dis- 
sertations in industrial education. 

The purpose was to analyze units now covered in re- 
search procedures courses for industrial education stu- 
dents, and to ascertain units that would provide competen- 
cies needed to have conducted the research represented in 
the selected dissertations that were studied. The goal, then 
was to identify units and produce a manuscript for a syl- 
labus to direct graduate students doing research in indus- 
trial education. 


The Method 


Documental analysis was made of research procedures 
instructional materials from thirty-six colleges and uni- 
versities, and seventy-eight selected microfilmed doctoral 
dissertations in industrial education. Analysis of the in- 
structional materials produced data on units of instruction, 
required texts, and supplemental texts. Analysis of the 
dissertations provided information about predominant types 
of research used, formats used in the dissertations, and 
techniques employed in writing the research report. 


Major Findings 

The analyses indicated that research procedures in- 
struction for graduate industrial education students should 
include: (1) course orientation; (2) pertinent problems 
and current research in industrial education; (3) library 
sources for locating information; (4) methods or types of 
research; (5) selecting and delimiting a problem; (6) plan- 
ning the study; (7) bibliography, citations, and footnotes; 
(8) collecting, organizing, and interpreting data; (9) prepa- 
ration and interpretation of tables and figures; (10) survey 
techniques: questionnaire, opinionaire, interview, and ob- 
servation; (11) simple statistical procedure review; (12) 
review of common English errors made by writers; (13) 
college requirements and format; (14) purpose and content 
of abstract and vita; and (15) course examination. 

Seven types of research were identified as predominant 
methods used in the selected dissertations analyzed: nor- 
mative survey (38), historical (14), experimental (12), docu 
mental (other than historical) (10), philosophical (2), legal 
(1), and case study (1), _ 

The seventy-eight studies were made of problems se- 
lected from the following areas of interest in industrial edu- 
cation: history and trends (18), instruction (18), teacher edu- 
cation and student teaching (15), vocational type programs 
(11), administration (7), guidance (5), and supervision (4). 





A check list was devised for a student to use in check- 
ing the rough draft of his research report prior to sub- 
mitting it for his adviser’s approval. The variation noted 
in the selected dissertations on such matters as pagina- 
tion, style and location of headings, and titling and struc- 
ture of tables and figures, indicated closer attention needed 
to be given these matters. | 

Findings were incorporated in a manuscript for a re- 
vised syllabus on research procedures for industrial edu- 
cation. Microfilm $4.10; Xerox $13.80. 320 pages. 


AN EVALUATION OF PROCEDURES FOR 
INTRODUCING NEW MATERIALS, TOOLS AND 
PROCESSES IN INDUSTRIAL ARTS 

| TEACHER EDUCATION 


(L. C. Card No. Mic 59-1362) 


Alvin R. Lappin, Ed.D. 
Wayne State University, 1958 


Adviser: G. Harold Silvius 


This study was designed to investigate the effectiveness 
of procedures used in industrial arts teacher education to 
keep curriculums technologically up to date, In general, 
the evaluation of procedures included those used or recom- 
mended by departmental chairmen of industrial arts teacher 
education in the United States, and selected teachers of in- 
dustrial arts at the secondary level throughout the nation. 

The evaluative methods consisted of studying proce- 
dures used by seventy-three chairmen for introducing new 
materials, tools and processes into their curriculum, and 
the procedures used by fifty-seven selected teachers of 
plastics for becoming competent to teach new materials, 
tools and processes. A jury of twenty-eight departmental 
chairmen evaluated “principles for good practices” in keep- 
ing industrial arts teacher education technologically up to 
date. 

The following instruments were used to collect data and 
evaluate methods: 


1, Questionnaire “A” was sent to all departments of in- 
dustrial arts teacher education, in existence at the 
time the study was made, to determine what new ma- 
terials, tools and processes had been introduced. 


2. Check list “B” was sent to a selected group of de- 
partmental chairmen to obtain specific details on 
what had been introduced and how it had been in- 
troduced. 


3. Check list *C” was sent to a selected group of high 
school teachers to determine where and how they 
had developed competency to teach newer materials, 
tools and processes. 


4, Check list *D” was sent to a jury of departmental 
chairmen of industrial arts teacher education for the 
purpose of evaluating procedures for introducing new 
materials, tools and processes. 


- When the information collected through the use of the 
evaluating instruments was analyzed, the following findings 
appeared: 
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1. To be competent to introduce new materials, tools 
and processes at the college level, an instructor 
should be qualified to: (1) establish specific objec- 
tives for including new materials, tools and processes 
in a course; (2) analyze the operations and informa- 

_tional topics to identify the content of the course; (3) 
select units of instruction; (4) develop methods, tech- 
niques and devices for teaching the units; (5) develop 
evaluation and testing procedures; (6) identify the 
supplies, tools and equipment needed, and (7) organ- 
ize the above steps into a course of study. 


Departments of industrial arts teacher education have 
not generally kept abreast of new technological de- 
velopments. They have seldom provided the depth of 
work in new materials, tools and processes desired 
by progressive in-service teachers. 


3. The more progressive in-service teachers have had 
to seek sources outside of teacher education to de- 
velop their competency to teach newer materials, 
tools and processes. 


4. The development and introduction of new materials, 
tools and processes often begins with the industrial 
arts teacher, and not with the industrial arts teacher 
educator. 


. In-service teacher education, summer school, exten- 
sion courses and graduate work accounted for less 
than 10 per cent of all sources used by the selected 
teachers of plastics to learn about new materials. 


A number of items reported as being new in indus- 
trial arts teacher education were really not new, but 
new only to the department reporting them. 


. Of all the new materials introduced into industrial 
arts teacher education during the period covered by. 
the study, 1946-56, plastics ranked first, with 96 per 
cent of the chairmen reporting it. 


. The technological developments in American indus- 
try will usually be ahead of what can be expected in 
the schools, mainly because of lack of finances in 
schools to keep the program up to date with new ma- 
terials, tools and processes. 


Competition among manufacturers for a school mar- 
ket has resulted in tools, machines and equipment 
being specifically designed for school use. 


. Studies on curriculum development in industrial arts 
teacher education have given little publicity on meth- 
ods for keeping abreast of technology. As a result, 
little is known of procedures practiced by staff mem- 
bers and chairmen in institutions other than their 
own, 


During the evaluation, many additional factors were dis- 
covered which provided a more complete understanding of 
the problem under study. These findings may be found in 
the individual chapter summaries and final chapter of the 
dissertation, which is entitled: Conclusions of the Study, 
Observations and Recommendations. Pee? 


~ Microfilm $2.95; Xerox $10.20. 226 pages. 











A CRITICAL ANALYSIS OF TYPES OF 
QUANTITATIVE DATA REQUESTED BY THE 
PROFESSIONAL TEACHER EDUCATION 
ACCREDITING AGENCY AND THE SIX 
REGIONAL ACCREDITING AGENCIES 


(L. C. Card No. Mic 59-1798) 


Alvin E. Morris, Ed.D. 
Wayne State University, 1959 


Adviser: J. W. Menge 


The purposes of this study were (1) to evaluate the 
question of need among college and university accrediting 


associations for acquiring items of quantitative informa- 


tion from their member institutions that will yield com- 
parable data for all institutions, (2) to determine the ex- 
tent to which the procedures currently used by the six re- 
gional accrediting associations and the National Council 
for Accreditation of Teacher Education do yield compara- 
ble quantitative data from member institutions, and (3) to 
develop recommendations for improved accrediting pro- 
cedures. 

Two procedures used in making the critical analysis of 
types of quantitative data requested by the selected accred- 
iting associations were: 

1. An analysis of questionnaire data acquired from a 


- panel of educators interested in or participating in ac- 


creditation processes. This form was designed to secure 
judgments concerning the need for comparable quantitative 
data and procedures for obtaining such data. 

2. An analysis of the content of the accreditation forms 
used by seven accrediting associations. Specific quantita- 
tive items sought by the various accrediting agencies were 
identified, described, and contrasted to determine the ex- 
tent of the comparability of the quantitative data presently 
requested. The seven accrediting agencies were: Middle 
States Association of Colleges and Secondary Schools, New 
England Association of Colleges and Secondary Schools, 
North Central Association of Colleges and Secondary 
Schools, Northwest Association of Secondary and Higher 
Schools, Southern Association of Colleges and Secondary 
Schools, Western College Association, and the National 
Council for Accreditation of Teacher Education. 

Selected higher education accreditation policies and 
practices were reviewed in describing the general context 
of the problem with specific references being made to the 
significance of the quantitative data requested by the se- 
lected accrediting associations. Primary emphasis was 
centered around the question of need among the associa- 
tions included in the study, and their member institutions, 
for collecting comparable quantitative information. 

Principal findings derived as a result of the critical 
analysis of the questionnaire data and the accreditation 
forms were that: 

1. There is a need for securing from institutions more 


complete and accurate compilations of general and teacher 


educational quantitative data than are now available. Data 
presently collected on accreditation forms are not com- 
parable. 

2. There is a need for the development of better pro- 
cedures for gathering quantitative institutional data to as- 
sure the comparability of certain information collected by 
all accrediting associations from colleges and universities. 
Procedures presently employed will not yield comparable 
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quantitative data if the information needed is taken from 
the accreditation forms, 

3. There is a need for greater use and development of 
standardized educational terminology, uniform computa- 
tional procedures, and a common core of quantitative data. 
The study of the content of the accreditation forms re- 
vealed many inconsistencies in use of terminology. 

Significant recommended procedures presented as 
means to improve accrediting practices were as follows: 

1. Have colleges and universities employ standardized 
institutional accounting and reporting systems. 

2. Establish representative state councils which would 
enable higher educational institutions to study common 
problems cooperatively and to foster improved methods. 

3. Have regional accrediting agencies assemble, cate- 
gorize, and report information in such a manner that com- 
parable quantitative data are available for particular pur- 
poses. 

4. Have the National Council for Accreditation of 
Teacher Education identify types of quantitative data 
needed for professional teacher education accreditation, 
disseminate in summary form basic quantitative informa- 
tion concerning teacher education and coordinate the na- 
tional accrediting program more closely with regional 
agencies and state departments of education. 

0. Permit a central representative authority to guide 
cooperatively all affected agencies.in studying, creating, 
and employing improved practices of accrediting. 

Microfilm $3.85; Xerox $13.00. 299 pages. 


COMPARISON OF INTEREST AND ATTITUDE 
PATTERNS OF THREE SELECTED GROUPS 
OF TEACHER CANDIDATES 


(L. C. Card No. Mic 59-1667) 


Howard Roger Munson, Ed.D. 
State College of Washington, 1959 


The purpose of this study was to compare the interests 
and attitudes of groups of candidates preparing for three 
specific areas of teaching. The following hypotheses served 
as a guide to the study: 


1, Elementary teacher candidates and secondary social 
studies candidates do not differ significantly in in- 
terests and attitudes as measured by selected stand- 
ardized instruments. 


Elementary teacher candidates do differ significantly 
from secondary science teacher candidates in their 
interests and attitudes as measured by selected 
standardized instruments. 


People who choose elementary education and people 
who choose secondary social studies education gen- 
erally are of a type which can be described as “so- 
cially oriented.” Their interests and attitudes are 
centered in people and as a result they tend to 
choose socially oriented courses in preference to 
science training. 


People who choose secondary science education gen- 
erally are of a type which can be described as “sci- 
ence oriented.” Their interests and attitudes are 





science centered with the result that they pursue 
related specialized training in preference to the 
social sciences. 


The sample population of 112 elementary teacher can- 
didates, 51 secondary social studies teacher candidates, 
and 56 secondary science teacher candidates was selected 
from four private and public colleges. 

Hypotheses 1 and 2 were tested as null hypotheses on 
the basis of scores resulting from the Allport-Vernon- 
Lindzey Study of Values, the Kuder Preference Record 
Vocational, and the Minnesota Teacher Attitude Inventory. 
Analysis of variance and t-tests were used to test differ- 
ences between group means on each of the test scales. 

Hypotheses 3 and 4 were tested in part by the scores 
on test scales which measured science and social interests 
and attitudes, and in part by course selection data obtained 
from college records. 

Elementary and secondary social studies teacher can- 
didates were found to differ on the outdoor, mechanical, 
literary, musical, and social service interest scales and 
on the aesthetic, political, and religious values scales. 
The sophomores and juniors from these two groups dif- 
fered on the M.T.A.I., while the seniors did not differ. 

Elementary and secondary science candidates differed 
on the outdoor, mechanical, computational, scientific, 
persuasive, artistic, musical, social service, and clerical 
interest scales, and on the theoretical, aesthetic, social, 
and religious values scales. Sophomores and juniors from 
the two groups differed on the M.T.A.I. results. 

It was the opinion of the writer that sufficient evidence 

















to either accept or reject hypotheses 3 and 4 was not pre- 


sented in this study. Some support for hypothesis 3 was 
found in the fact that elementary and social studies teacher 
candidates tended to score low on theoretical and scientific 
interests and high on the scales measuring social interests. 
All three groups showed dan evident preference for social 
studies electives over science electives. 

The evidence seemed to support the following conclu- 
sions: 


1. With respect to interests and attitudes, each of the 
three groups of teacher candidates may be regarded 
as distinct and different. 


2. The elementary teacher candidates and the social 
studies teacher candidates appeared to be more 
similar in interests and attitudes than did the ele- 
mentary and science or the social studies and science 
candidates. 


The selection of teaching area appeared to be con- 
sistent with dominant interests and values. 


. Scoring high in any one area of interests did not 
seem to preclude the possibility of scoring high in 
any other area of interests. 


5. Elementary teacher candidates appeared to lack 
interests in science and science-related activities. 


6. A “social orientation” appeared to be somewhat 
characteristic of all three groups. 
| Microfilm $2.00; Xerox $5.40. 106 pages. 
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ANALYSIS OF LEARNING- TEACHING 
EXPERIENCES IN SELECTED READING 
SITUATIONS INVOLVING FOURTH GRADE PUPILS 


(L, C. Card No. Mic 59-1235) 


Mildred Coen Robeck, Ph.D. 
University of Washington, 1958 
Supervisor: Henry R. Fea 

Analytical observation of the classroom situation enables 
prospective teachers to gain insight into the learning- 
teaching process. Teaching effectiveness depends upon 
the ability to analyze pupil behavior in the learning situa- 
tion and to select procedures which are appropriate to the 
child, the moment, and the material. Educational obser- 
vation is a form of studying which must become a highly 
developed skill before the student can be expected to iden- 
tify, organize, and evaluate the major elements ina lesson. 

The purpose of this study was to produce and analyze 
recordings of learning-teaching situations for beginning 
teachers. 

A review of related research revealed widespread 
recognition of a need for guiding the observer during the 
teaching of demonstration lessons. Three instructional 
films on the teaching of reading were found to present 
some explanation of the procedures being shown, but none 
provided the specific guidance needed by unskilled ob- 
servers. Sound recordings which presented pupils and 
teachers at work were unavailable. 

This study was designed to take the student teacher- 
observer step by step through actual learning-teaching 
situations. It presented eight lessons in fourth grade 
reading, conducted in a typical classroom by the regular 
teacher. Each lesson was preceded by an explanation of 
the pupils who were involved and the teacher’s pre-plans 
for meeting those individual reading needs which fell 
within the scope of the learning materials. The lessons, 
transcribed from magnetic tape recordings, were accom- 
panied by a parallel analyses explaining what the teacher 
had in mind in asking certain questions, how the children’s 
responses had been interpreted, and why certain decisions 
were made in guiding the lesson. Each transcription was 
followed by the teacher’s appraisal of what had been learned 
by each pupil, what needs or weaknesses had been observed, 
and what procedures might be used as the next step in 
reading instruction. 

Five of the lessons were developmental, representing 
the ongoing work in the classroom. Three of these in- 
volved the subgroup which worked at or near their grade . 
level in reading. The fourth lesson was planned and con- 
ducted for pupils working in adapted and corrective pro- 
grams. The fifth lesson involved pupils previously classi- 
fied as “advanced” readers whose materials and instruction 
were suited to higher levels of ability and attainment. All 
of the pupils were learning new skills in comprehension 
and word recognition. 

Three experimental lessons were designed to show the 
unskilled observer how groups of average, retarded, and 
advanced readers reacted to identical story materials and 
similar discussion questions. Certain significant patterns 
of group reaction emerged. Pupils who had been classified 
as retarded readers required twice as much time for read- 
ing identical material as did average readers, and three 
times as long as did advanced readers. Retarded readers, 





- as a group, achieved satisfactory recall at the factual level 


of interpretation only; average readers interpreted satis- 
factorily at both factual and fantasy levels; and advanced 
readers answered the questions at factual, fantasy, and 
value judgment levels of interpretation while committing 
no errors of story detail. 

An analysis of data contained in the transcriptions 
seemed to justify certain conclusions: (1) Individual read- 
ing times in a typical fourth grade class varied so exten- 
sively as to make identical silent reading assignments _ 
unfeasible. (2) Scores on standardized tests of silent read- 
ing ability were highly indicative of the level of interpre- 
tation which might be expected of groups of retarded, aver- 
age, and advanced readers; but were not highly indicative 
of individual pupil ability to make oral interpretations of 
implied meanings. Factors other than high intellectual 
ability and competence in comprehending facts were in- 
volved. 

Investigations should be conducted of some of the more. 
subtle aspects of reading comprehension. Instructional 
materials, produced for the purpose of developing obser- 
vational skill on the part of prospective teachers, are 
needed. Microfilm $4.80; Xerox $16.00. 375 pages. 


THE IDENTIFICATION OF DISCRIMINATORY 

TRAITS IN BEHAVIORS ASSOCIATED WITH 

BEST AND POOREST SECONDARY-SCHOOL 
STUDENT TEACHERS 


(L. C. Card No. Mic 59-1595) 


Francis James Rybak, Ph.D. 
The Ohio State University, 1958 


Identification of behaviors and qualities of good teachers 
remains a major research goal. One setting for pertinent 
research is provided by the pre-service stage of the 
teacher’s professional life. In this study particular focus 
is upon the student-teaching period of secondary-school 
student teachers, and the problem is that of identifying 
traits that discriminate between behaviors associated with 
the best and poorest student teachers. 

University of Illinois Supervisors of Secondary-school 
Student Teaching are the source of the data. Between 
spring, 1950, and spring, 1956, inclusive, they designated 
over 600 student teachers as “best” and “poorest” and 
described the strongest and weakest traits of each. 

Content analysis of the supervisors’ comments revealed 
1,171 strongest and weakest trait-descriptions; these 
yielded 1,589 traits of the best and poorest student teachers 
in the 14 teaching areas. 

Content analysis was followed by a series of classifi- 
cation trials based on the content; during the trials the 
author worked singly and with different colleagues at 
intervals. There resulted thirty-five groupings of the 
strongest and weakest traits of best and poorest student 
teachers. 

The four clusters thus appearing in each grouping were 
tabulated and placed into four-celled work-tables to which 
chi-square test was applied (two-by-two contingency table 
with Yates correction). 

Significant differences (.01 to .001 level) between best 
and poorest student teachers were established in 11 of the 
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35 trait areas. These 11 discriminatory traits, the major 
findings, are these: (1) imagination and resourcefulness, 
(2) organization and planning, (3) explanation of ideas, (4) 
leadership, (5) maturity, (6) identification, diagnosis of 
learning problems, (7) understanding of students, (8) quick- 
ness in assessment, reaction, (9) motivation ability, (10) 
initiative, and (11) exercise of good judgment. 


The hypotheses in this study were supported by the find- 


ings and the interpretations. In essence “personality” 
items often negate technical ability in student-teaching 
performance; “personality” characteristics presumably 
considered in the teacher-education program show up as 
weaknesses in student teaching; despite indication of al- 
most infinite variety in elements comprising teaching, 

, there are traits markedly apparent as differentiating be- 
tween behaviors associated with good and poor (student) 
teaching; traits are established as susceptible to influence 
of educational processes; some traits assumed to be criti- 
cal are revealed to be useless insofar as discriminating 
capacity is concerned; attitudes of student teachers are 
revealed to be affective even when technical ability is 
being judged. 

Similar studies are recommended. Particular institu- 
tions can examine the weakest traits, for example, andnote 
implications for local programming. Discriminatory traits 
derived from other studies will permit checking for cor- 
respondence with those identified; if similar, increased 
reliability is gained; if different, clues about differences 
in regions, concepts, and the like will result, and new re- 
search design may be achieved. 

Microfilm $3.10; Xerox $10.60. 240 pages. 


JOB COMPETENCES--AN APPROACH TO THE 
APPRAISAL OF BUSINESS EDUCATION 


(L. C. Card No. Mic 59-1427) 


Reginald William Shepherd, Ed.D. 
Stanford University, 1959 


Statement of the Problem 


The purposes of this-study were to develop a method- 
ology for the appraisal of vocational business education 
and to test the feasibility of such a methodology. Specifi- 
cally, the effectiveness of a program of high school busi- 
ness education for the occupational preparation of general 
clerks, typist-clerks and stenographers was investigated. 
Various criteria were examined in conjunction with the 
establishment of the criterion--satisfactory performance 
of the duties of a job--as a feature of the proposed meth- 
odology. 





The Methodology 


The collection and the analysis of the data were de- 
pendent upon the application of the following: 

1. The identification of the job competences.--This 
involved the use of structured interviews with 76 beginning 
and experienced, female office-workers and their respec- 
tive 40 key supervisors. The subjects were employed by 











20 organizations representing 10 industries, geographi- 
cally situated within the region surrounding one western 
community. 

2. The testing of the employee and supervisor per- 
ceptions for significant differences.--This involved the 
comparison of employee and supervisor responses to 








_ interview questions concerning the specified job charac- 


teristics, and employee adequacy. The null hypothesis was 
tested by the chi square basic formula or by exact proba- 
bility. A maximum computed probability of .05 was con- 
sidered sufficient for rejection of the null hypothesis by 
the writer. | 

3. The appraisal of occupational business education. -- 
This involved the analysis and comparisonof the responses 
of 156 female twelfth year pupils and 13 business teachers 
to 116 questionnaire items relating to the development of 
the previously identified job competences. | 





Results--Conclusions 


The analysis of the data appears to justify the following 
conclusions: 

1. Ninety-four job competences were identified as 
necessary for the satisfactory performance of the duties 
involved in the job situations for general clerk, typist- 
clerk and stenographer. These competences relate to the 
following areas: human relations, the application of fun- 
damental knowledges, the organization of the work, and the 
application of specialized business knowledges and skills. 

2. The dictation-transcription competences and the 
kind of assigned responsibilities distinguish the situations 
for stenographer from the situations for typist-clerk and 
general clerk. Furthermore, the degree of typing skill 
required for the situations for general clerk is generally 
lower than the degree of typing skill required for the situ- 
ations for the stenographer and typist-clerk. 

3. There is substantial agreement between the per- 
ceptions of the employees and key supervisors with respect 
to the adequacy of the employees for both the present and 
future jobs, and with respect to the following selected job 
characteristics: . 





a. the degree of education 

b. the degree of experience 

c. the degree of complexity of the duties 

d. the degree of monetary responsibility 

e. the degree of responsibility for personal contacts 
f. the degree of working conditions 

g. the degree of supervisory responsibility. 


4. There are slight non-significant differences between 
the perceptions of employees and key supervisors with 
respect to employee adequacy, and the selected job char- 
acteristics. 

5. It seems feasible to appraise the occupational aim 
of business education by the survey of pupils and teachers 
concerning course experiences and job competences. 

6. The pupil and teacher appraisals seem to indicate 
that the business-course-experiences provided for the 
development of the identified job competences. 

7. Pupil appraisals confirm that less extensive 
business-course-experiences are provided for the de- 
velopment of job competences in the area of human rela- 
tionships than for the development of competences in three 
other areas. 

8. The perceptions of teachers and pupils differ 
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concerning the extent of and kind of experiences presented 
by particular business courses. 
Microfilm $3.05; Xerox $10.00. 236 pages. 


AN INVESTIGATION OF TRADE AND INDUSTRIAL 
EDUCATION CURRICULUM MATERIALS 
DEVELOPMENT AND CURRICULUM 
LABORATORIES IN THE UNITED STATES 


(L. C. Card No. Mic 59-1601) 


Merle Edward Strong, Ph.D. 
The Ohio State University, 1958 


The Problem 


Appropriate instructional materials for trade and in- 
dustrial education have been a problem throughout the 

' nation since the inauguration of the program more than 

forty years ago. Ohio, like a number of other states, has 

established a state trade and industrial education instruc- 

tional materials laboratory in an effort to provide appro- 

priate and adequate materials for its program. 

The author, as coordinator of Ohio’s Trade and Indus- 
trial Education Instructional Materials Laboratory, has 
found information and research lacking on a number of 
questions, which if answered, should give direction to a 
more effective instructional materials development pro- . 
gram both for Ohio and the nation. There was an evident 
need for a study which would provide data on the necessity 
of a national plan of cooperation and coordination for trade 
and industrial education curriculum development and in- 
formation on the organization and operation of presently 
established curriculum laboratories. 





Method of the Study 


The initial step in the research was the sending of a 
letter and questionnaire to the supervisor of trade and 
industrial education in each state and territory of the United 
States. 

A more detailed questionnaire was then sent to the per- 
son reported by the supervisor as being in charge of the 
curriculum development program. Additional information 
was gathered through personal interviews and correspond- 
ence with leaders in trade and industrial education. 





Conclusions 





There has long been a need for a sound program of 
instructional materials development in trade and industrial 
education. Of seventeen states reported as having an in- 
structional materials development program, only nine have 
persons in charge whose major responsibility is the ma- 
terials program. The majority of the materials are pro- 
duced by these nine states. There is considerable variation 
in the operation of programs in the seventeen states re- 
porting activity in this field. 

It appears that a greater number of instructional ma- 
terials needs, in trade and industrial education, could be 
served for the same expenditure of funds if there were 
less duplication of effort among the various states. 





Recommendations 





It is recommended that the Trade and Industrial Edu- 
cation Branch of the United States Office of Education take 
immediate action to bring together leaders in curriculum 
development throughout the United States to plan for nation- 
wide coordination and cooperation in the program. A na- 
tion-wide advisory committee for curriculum development 
should be appointed. One of the first functions of this 
committee should be to give assistance in developing and 
defining terminology used in curriculum work and to de- 
velop recommended formats. The United States Office of 
Education should publish yearly an annotated bibliography 
of instructional materials available from state curriculum 
programs and should serve as a clearing house for infor- 
mation on instructional materials in progress in the 
various states. Personnel in the United States Office of 
Education should cooperate and give leadership to national 
trade organizations which are developing curriculum 
materials. Steps should be taken to have trade and tech- 
nical publications, which have been developed by other 
governmental agencies, made available to trade and in- 
dustrial educators. 

Microfilm $3.05; Xerox $10.40. 234 pages. 


A STUDY OF IN-SERVICE TEACHER EDUCATION 
OF SECONDARY SCHOOL TEACHERS IN 
ANDRA PRADESH STATE, INDIA 


(L. C. Card No. Mic 59-87) 


Ratna Sudershanam, Ed.D. 
Indiana University, 1958 


Chairman: Dr. Arthur Hoppe 


Problem: The purpose of this study was to discover 
(1) the nature and extent of in-service activities initiated 
and organized by various administrative leaders to pro- 
mote professional growth of teachers; (2) the extent of 
teachers’ participation in in-service activities that were 
provided them; (3) teachers’ desire to have in-service 
training offered them; (4) opinions and attitudes of teachers 
and administrators toward different aspects of in-service 
education; (5) teachers’ perplexing problems in teaching. 

Limitations: The participants included in this study 
were secondary school teachers of public and private 
schools, and the administrative leaders in in-service edu- 
cation such as the Directorate of Public Instruction, ad- 
ministrators of teacher training colleges, district educa- 
tional officers, and school principals in Andra Pradesh 
State, India. 

Procedures: After an extensive review of related 
literature, criteria with four general principles were 
formulated, on the basis of which two sets of question- 
naires were constructed--one for teachers and the other 
for administrators. One thousand questionnaires were 
distributed in India and useable returns were received 
from 81 per cent of the teachers and administrators. 

Major findings and conclusions: (1) Teachers and 
administrators recognized the need for in-service educa- 
tion for continuous professional growth. 
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(2) Teachers felt that the Directorate of Public Instruc- 
tion should assume greater responsibility than any other 
leader to sponsor in-service programs. 

(3) Administrators had offered various in-service 
activities to their teachers and the degree of teachers’ 
participation mainly depended on the extent of services 
offered. : 

(4) Teachers generally desired to engage in a wide 
variety of activities, among them: individual and group 
conferences with administrators, reading of professional 
literature, participation in group activities, study groups, 
refresher courses, evaluation programs, educational re- 
search, educational trips, study leave, panel discussions, 
seminars, visiting other classes and schools, and meeting 
educators from foreign countries. 

(5) Teachers participation was stimulated more by 
internal incentives than external ones. 

(6) Many teachers either had inadequate professional 
libraries in their schools or none at all. Some other per- 
plexing teaching problems concerned inadequate school 
buildings, instructional materials, discipline and exami- 
nations. 

(7) It was generally recognized that a coordinating 
agency should be formed to sponsor in-service education, 
including representatives of the Directorate of Public 
Instruction, training colleges, inspectors, and schools. 

Recommendations: (1) Since in-service education is a 
recent development in India, teachers and administrators 
should recognize in-service education as an integral part 
of the whole educational program. 

(2) There should be in every school and administrative 
department a written statement of the objectives, purposes, 
and goals of in-service education which should serve as a 
guide for planning programs. 

(3) Policies and plans to organize in-service activities 
should be cooperatively and democratically planned by the 
Directorate of Public Instruction, training colleges, in- 
spectors, and school teachers. : 

(4) Since many teachers had expressed their needs and 
desires to have in-service training, any effective program 
should help teachers to identify and analyse their problems 
and needs, and on the basis of these, varied and extensive 
in-service programs should be organized; the teachers 
should be encouraged to participate voluntarily. 

(5) Administrators should offer as many in-service 
programs as they can to meet the needs of each individual 
teacher and school. Particularly, trained persons as 
consultants should be sent to assist teachers in their work. 

(6) More pre-school and post-school conferences and 
workshops should be organized in every school for co- 
operative planning and evaluation of school programs and 
of in-service activities themselves. 

(7) Similar research studies might be conducted in all 
the states of India. 

Microfilm $4.55; Xerox $15.20, 355 pages. 








AN EXPERIMENTAL STUDY TO DETERMINE 
THE EFFECTIVENESS OF THE FRESHMAN 
ORIENTATION COURSE AT 
NORTH TEXAS STATE COLLEGE 


(L. C. Card No. Mic 59-88) 


Charles Curren Williams, Ed.D. 
Indiana University, 1958 


Chairman: Louis G. Schmidt 


Among the many problems presented to college admin- 
istrators and personnel workers by the steadily increasing 
student enrollment in the nation’s colleges and universities 
is that of orienting the student to this new environment. 
Different types of institutions require different types of 
orientation activities; therefore, it is the responsibility of 
each institution to organize and evaluate a program which 
best meets its own needs. On the other hand, knowledge of 
the personal, social, and academic problems of the stu- 
dents is essential if the institution is to adequately serve 
the needs of the students. 

The primary purpose of this investigation was to de- 
termine the effectiveness of a three semester hour orien- 
tation course in reducing the problems of college freshmen 
women at North Texas State College, Denton, Texas. The 
basic hypothesis was that the problems of first semester 
college freshmen women could be reduced by a one semes- 
ter orientation course, 

The subjects selected for inclusion in this study were 
150 randomly selected first semester college freshmen 
women of the East Texas State Teachers College, Com- 
merce, Texas, to serve as a control group, and 150 ran- 
domly selected college freshmen women from the School 
of Education, North Texas State College, Denton, Texas, 
to serve as the experimental group. Each subject in both 
groups were asked to fill in a personal data sheet and to 
mark the Mooney Problem Check List during the first week 
in October, 1956. The Check List was administered a 
second time to both groups during the final week of the 
semester. | 

The Mooney Problem Check List, College Form, con- 
sists of 11 problem areas of 30 problems each, making a 
total of 330 problems to which the student is asked to react. 
The administering of the Check List was done under the 
supervision of competent student personnel workers. 

Information contained in the Check Lists were punched 
into IBM cards, and IBM tabulating procedures were 
utilized in obtaining the data subsequently used in graphi- 
cally presenting the results. All computations used in 
arriving at the various statistical comparisons were 
checked by competent mathematicians. : 

After the first administration of the Check List, the 
experimental group attended the orientation course for one 
hour per day, three days per week for the entire semester, 
Subjects in the control group had no such course available 
to them. 

The responses on both administrations of the Check 
List were analyzed in terms of the following categories: 
(1) total number of problems of concern in each of the 
areas; (2) total number of problems of most concern in 
each of the areas; (3) specific problems of concern to at 
least 10 per cent of the group, and (4) specific problems 
of most concern to at least eight per cent of the group. 
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The homogeneity of the groups was established by a 
chi-square test and a t-test for differences. To test for 
differences in responses to the Check List between the two 
groups, an analysis of covariance was used. All statistical 
analyses were confined to all the 11 areas of the Check 
List. The 330 individual items in the Check List were not 
subjected to any statistical analysis. 

Eleven analyses of covariance were computed between 
the control group and the experimental group. The pre- 
test data consisted of the number of problems in the first 
administration of the Check List. The post-test data con- 
sisted of the number of problems in the given area checked 
by each individual subject on the second administration of 
the Check List. Thus the comparison was between the 
amount of change experienced by the experimental group. 

Each analysis of covariance was accompanied by a 
table of pre-test means, post-test means, and adjusted 
means to facilitate comparison by inspection. 

Interpretation of the data warranted the following con- 
clusions: 

1. The experimental group showed a reduction in the 
number of problems of concern in all areas of the Check 
List, while the control group increased its number of 
problems of concern in Area II, Finances, Living Condi- 
tions and Employment; Area VI, Courtship, Sex, and 
Marriage; Area IX, Adjustment to College Work; and 
Area X, The Future: Vocational and Educational, of the 
Check List. : 3 

2. In the number of problems marked as being of most 
concern between the first and second administrations of 
the Check List, the experimental group showed a reduction 
in all areas affected while the control group showed an 
increase in the number of problems of most concern in 
Area I, Health and Physical Development, and Area IX, 
Adjustment to College Work, of the Check List. 

3. Area IX, Adjustment to College Work; Area V, 
Personal- Psychological Relations; Area III, Social and 
Recreational Activities; and Area IV, Social- Psychological 
Relations, of the Mooney Problem Check List, rangedfrom 
25.615 to 95.99, with an F ratio of 10.83 denoting signifi- 
cance at the .001 per cent level. It was concluded that 
these highly significant differences were due to the ex- 
perimental condition. 

2. The analysis of covariance for Area V, Personal- 
Psychological Relations, of the Mooney Problem Check 
List, produced an F ratio of 3.687, which is below that 
which is required for significance at the .05 per cent level 
of significance. 

6. The F ratio derived from computing an analysis of 
covariance for the difference between the control group 
and the experimental group on the entire Check List was 
(106.499. This ratio indicated that the experimental results 
of the investigation to determine the effectiveness of the 
orientation course in reducing the number of problems 
admitted by the experimental group were highly significant. 
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EDUCATION, THEORY AND PRACTICE 


A STUDY TO DETERMINE WHETHER THE 
MULTIPLE PERIOD APPROACH OF THE SINGLE 
DEPARTMENTAL CONCEPT ALLOWS THE 
TEACHER GREATER OPPORTUNITY TO GAIN 
INFORMATION ABOUT THE INDIVIDUAL STUDENT 


(L. C. Card No. Mic 59-1734) 


Samuel Robert Bennett, Ed.D. 
The University of Buffalo, 1959 


Hypotheses 





The major hypotheses of the study are as follows: 

1. Teachers get to know more about children through 
use of the multiple period. 

2. Children achieve more under the multiple period 
program as measured by several sub-tests in language 
arts. 

3. Since there are differences among teachers, the 
organizational programs, such as the multiple period, 
might be minimized. 

4. Teachers avail themselves of material which is 
readily accessible in the school and through staff members. 

2. The multiple period makes a contribution to the 
guidance and counseling services for a junior high pro- 
gram, : 


Design of Study 


Three seventh grade teachers handled a multiple period 
group for the equivalent of three regular periods (one 
hundred thirty-five minutes) each day and also handled a 
regular departmentalized group for one period (forty-five 
minutes) a day in language arts. 

The multiple period included units in language arts and 
citizenship, while the departmentalized groups were limited 
to language arts. 

The groups were balanced originally by the sixth grade 
teachers who used subjective measures such as leadership, 
potentiality, social groupings, and academic marks. 
Chronological age, California Mental Maturity scores and 
the scores from sub-tests of the California Mental Ma- 
turity tests in vocabulary and reading comprehension were 
also employed. 

The last four factors were found to have differences 
among means which were not significant when the analysis 
of variance was used. The F Max test showed that all 
factors were below the level of significance for differences 
among the variances except for chronological age. 

From the above analysis, it may be concluded that the 
six groups were balanced when this study was started. 

The six groups were tested in September with Form X 
of the California Achievement Tests - using only the sub- 
tests which relate to the language arts. Form Y of the 
same test was administered to the group in late January. 
This procedure was followed in an effort to determine 
achievement under the two methods of organization. 

At the end of a semester, the three teachers were 
asked to complete a questionnaire for each child in the 
multiple period and departmental groups. The question- 
naire was constructed to contain questions relative to 
contact with parents, knowledge of home conditions, health 
factors, community influence and students’ interests. 
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The remainder of the questionnaire was concerned with 
information which would appear in the student’s cumulative 
folder or in the guidance office. 


Summary and Conclusions 





1. Teachers get to know more about each child through 
the use of the multiple period.. 


When the formula for analysis of variance is applied to 


the results for a statistical difference between the multiple 
period groups and the departmental groups, the following 
is obtained: 

The critical value is 3.92 and the F ratio is 53.40. This 
result is highly significant statistically, and it seems that 
the findings substantiate the hypothesis of this study. 

2. Student achievement shows no significant difference 
between mean scores of the multiple period groups and the 
departmental groups. 

3. There are significant differences among teachers, 
regardless of method; however, there are also statistically 
significant differences in method of organization. 

4. Teachers avail themselves of information which is 
readily accessible. 

Mental maturity scores, achievement scores, present 
grades, peer relationships, student-teacher relationships, 
extra-curricular, and interest areas were reportedin large 
numbers. 

Only past academic records, health records, and knowl- 
edge of home conditions were reported in small numbers 
of cases. 

5. The multiple period may be an important contribut- 
ing factor in a more effective guidance and counseling 
program for the junior high school. 

Although the multiple period teachers gained informa- 
tion which was statistically significant when compared to 
departmental groups, the study cannot prove that the in- 
formation can be translated into umd for a guidance pro- 
gram. 

As an observation, it might be lied that such informa- 
tion would contribute toward a better guidance program. 
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A NINE YEAR STUDY OF THE REHABILITATION 
OF 100 LARYNGECTOMEES, EMPHASIZING THE 
INTER-DISCIPLINARY APPROACH 


(L. C. Card No. Mic 59-1218) 


Myrtle Florence Holtby Dawson, Ed.D. 
University of Washington, 1958 
Supervisor: John E. Corbally, Ph.D. 

The chief purposes for this study were (1) to study the 
total rehabilitation needs of laryngectomees and provide 
the reader with the information necessary to understand 
the problem; (2) to develop counseling and training tech- 
niques in the preoperative and postoperative periods; and 
(3) to delineate the inter-disciplinary roles in order to 
show how the services of surgeons, allied medical workers, 
therapists, vocational counselors and other agencies could 
combine to enable the laryngectomee to live out a normal 


life span with social, emotional, vocational, and speech 
adjustment. 





The study was initiated in Portland, Oregon in June, 
1948, when the Veterans Training Facility requested that 
rehabilitation services be developed for laryngectomees 
in that area. In September, 1948, the work with laryn- 
gectomees from the Northwest was started in Portland. 
The writer communicated with other agencies in an effort 
to develop a total rehabilitation program for these patients, 
and carried on a program until 1953. From 1953 to 1957 
the work was continued with patients at the Houston Speech 
and Hearing Center in the Texas Medical Center. It was 
from these two sources that the 100 cases for study were 
selected. 

This was chiefly a descriptive study using longitudinal 
case-method research, some cross section normative- 


survey methods and action research. The chief sources 


of information were drawn from long-term association 
with the laryngectomees in training, their families and 
through cooperation with allied services in two communi- 
ties. 

_ Eighteen case history studies were selected to point up 
important principles and practices in the field. Ananalysis 
and description of the total population including all known 
pertinent data for the 100 cases was compiled. 

The chief sources of data were the diagnostic and 
counseling interview, case history studies, medical rec- 
ords, and clinical observation of patients in training. 
Follow-up interviews and questionnaires sent to patients 
after the training period were additional sources. State- 
ments of surgeons, family members, vocational counselors 
and others who had close contact with the patients in the 
preoperative, postoperative and follow-up periods provided 
additional data. Both documentary and non-documentary 
evidence were employed in this investigation. 

Every effort was made to determine the present status 
of those living and to investigate the terminal history and 
cause of death for those who had expired. For five of the 
earliest patients from the Northwest, the present status at 
date of writing was unknown because their whereabouts 
could not be traced, 

Two of the greatest limitations of the study were its 
comprehensive nature and the newness of the program. In 
covering so many professional fields representing the total 
rehabilitation program it was impossible to cover com- 
pletely and adequately all aspects of each. Limiting fac- 
tors were the lack of organized services as well as the 
lack of general acceptance of responsibility for this group 
of handicapped individuals beyond surgical care. This 
resulted in a small amount of initial information furnished 
at the time most of the patients were referred. 

Accompanying the dissertation, tape recordings were 
filed in order to demonstrate some of the pseudo-speech 
adjustments and to describe in the patients’ words their 
vocational and social adjustment problems. 

Microfilm $6.40; Xerox $22.20. 501 pages, 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3244 EDUCATION 





THE EFFECT OF A PARENT PROGRAM ON 
ADJUSTMENT OF KINDERGARTEN CHILDREN 


(L. C. Card No. Mic 59-756) 


Kleta Hazelle Finley, Ed.D. 
The Pennsylvania State University, 1958 


The purpose of this study was to devise a way to bring 
the parent and teacher into direct partnership at the 
kindergarten level for better guidance of the kindergarten 
child at home and at school. | 

An attempt was made to measure the effect of a spe- 
cific type of parent participation program on: 


1, parental understanding of kindergarten children 
and the kindergarten program, and 


2. the adjustment of kindergarten children at home 
and at school. 


Forms A and B of the inventory “Bringing Up Children” 
by H. H. Remmers and Louise Stedman, published by 
Science Research Associates, was used to measure parental 
child-rearing knowledge at the beginning and at the end of 
the experimental period. 

The “Children’s Problems Inventory” was designed by 
the investigator, listing seventy common problem areas 
for kindergarten children. The items were the result of 
tabulating problems most named by parents in conferences 
with the kindergarten teacher during the preceding five 
years. Achild’s problems at home and at school were 
checked by parent and teacher at the beginning and at the 
end of the experimental period. 

The experimental group was composed of five kinder- 
garten teachers who volunteered to have a series of ten 
one-hour weekly sessions with parents to discuss children’s 
problems. These sessions were tape-recorded by the 
investigator. The control group was composed of five 
kindergarten teachers in the same schools-who did not 
have sessions with parents. Both experimental and control 
teachers administered the two inventories beforeand after 
the experimental period. By comparing the pre-test scores 
with the post-test scores on each inventory it could be de- 
termined whether one group gained over the other. The 
groups were compared by the t-test. The tape-recordings 
were used to discover whether parents actually discussed 
problems checked on the inventories. The teacher, as 
leader-group member of the sessions avoided the authori- 
tarian attitude, presented problems and sought clues for 
their dissolution, as did parents. 

An analysis of the sampling showed that 340 out‘of a 
possible 570 parents voluntarily checked both sets of the 
inventories. In the experimental group 117 outofa possible 
221 parents or 52% voluntarily attended sessions for a 
total of 549 hours making an average attendance per parent 
of 4.6 hours. A review of the fifty one-hour tape-recordings 
revealed the development of a mutually appreciative atti- 
tude between parents and teachers and also the fact that 
parents did voluntarily discuss their child-rearing ideas 
and their children’s problems with the teacher under the 
conditions of this experiment. 

It was found that parents in the Sessions group signifi- 
cantly changed their child-rearing knowledge as measured 
on the “Bringing Up Children” inventory. (t-ratio 2.7) 
Children’s Problems in the Sessions group significantly 
changed for the better. (t-ratio 2.9) Sessions parents knew 





significantly more other parents in the kindergarten than 
did those in the other groups. (chi square 12.07 df 2 ) 
Drawn from the evidence presented in this study the 

two major hypotheses can be accepted that this kind of 
parent participation program in the kindergarten can sig- 
nificantly increase parental understanding of kindergarten 
children and the kindergarten program, and that it can 
also significantly affect the positive adjustment of kinder- 
garten children at home and at school. 
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AN ANALYTICAL STUDY OF THE DEVELOPMENT 
OF THE CORE PROGRAM 


(L. C. Card No. Mic 59-1221) 


Gordon Allen Gardner, Ed.D. 
University of Washington, 1958 


Supervisor: Edgar M,. Draper, Ph.D. 


Purpose 


The purpose of this study was to clarify the meaning of 
the core program, secondary school level. The emphasis 
was upon the problem, “What should be the meaning of the 
core program ?” In order to deal with this problem, the 
following subjects were given major consideration: (1) 
Core Program: Its Relationship to General Education; 

(2) Core Program: Its Purposes; (3) Core Program: Its 
Psychological Basis for Learning; (4) Core Program: Its 
Content; (5) Core Program: Its Methodology; (6) Core 
Program: Its Large Block of Time; (7) Core Program: 
School and Community Planning; (8) Core Program: Con- 
cepts of Evaluation. 


Method 


Curriculum research and literature related to core 
program concepts and issues were analyzed for the purpose 
of developing a trial checklist characterized by various 
concepts of the core program. This analysis of curriculum 
literature included materials dealing with curriculum the- 
ory and practice in western Europe from ancient to modern 
times, and with core program concepts in the United States 
from about 1635 to 1957. 

The trial checklist was submitted to a group of curricu- 
lum specialists. These specialists offered suggestions for 
the development of the checklist as an instrument from 
which to obtain jury judgment on the problem, “What should 
be the meaning of the core program ?” 

The final draft of the checklist was scored by a jury 
of 139 curriculum specialists of whom: (1) fifty-five were 
professors of curriculum in colleges or universities 
offering the Ph.D. or its equivalent; (2) fifty-five were 
employed by city school systems (cities with a population 
of 100,000 or more); (3) twenty-nine were employed by 


_ state departments of education. 


Conclusions 


The original concept of the core program, a concept 
characterized by “required courses,” was modified during 
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the secondary school curriculum reorganization movement 
of the 1930’s and the first part of the 1940’s. Conflicting 
concepts about the meaning of the core program began to 
appear. 

While the core program always deals with general 
education, not all general education should be offered 
through the core program. 

One of the major purposes of the core program should 
be to help youth acquire basic citizenship education through 
a more effective and functional organization of the cur- 
riculum than indicated by conventional practice. 

A psychological basis for learning in a core program 
should be characterized by the idea that learning is a 
modification of behavior effected through experiencing. 

Content for a core program should include the concept 
of predetermined scope and sequence, broad and flexible 
in nature, to permit latitude for teacher-pupil planning. 

In general, the pattern for the core program should be 
characterized by broad preplanned problem areas. These 
problem areas should include opportunities for the teacher 
and students to deal with democratic values, developmental 
tasks, social functions, social issues, and persistent life 
situations. Within this approach to structure for a core 
program, learning units should be developed through 
teacher-pupil planning. In general, problem solving should 
be emphasized and much attention should be given to so- 
cietal problems and situations and to democratic types of 
experiencing. 

The large block of time for the core program should 
consist of a two hour period, with the exception perhaps 
of grade twelve, which might be less than that. 

Evaluation techniques should include a variety of 
experiences, for example: teacher-pupil evaluating, group 
evaluation, teacher-recorded observations, teacher de- 


veloped materials, and standardized tests. 

Teachers in the core program and teachers of special 
interest areas should plan together to provide related 
experiences for the learner. : 
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PREDICTING SUCCESS IN HIGH SCHOOL 
FOREIGN LANGUAGE STUDY 


(L. C. Card No. Mic 59-2128) 


Edward Orson Hascall, Jr., Ph.D. 
University of Michigan, 1959 


The purpose of this study was to determine the relative 
predictive value of certain variables in relation to success 
in high school foreign language study with a view toward 
improving educational counseling of high school students. 

The subjects were eight hundred boys andgirls enrolled 
in first-year foreign language courses--French, German, 
Latin, and Spanish--in the White Plains (New York) Public 
Schools during the years 1955-56 and 1956-57. The pre- 
diction variables studied were: (1) skills (previous English 
marks and scores from selected Stanford Achievement 
Tests); (2) aptitudes (scores from the Differential Aptitude 
Tests, the Iowa Foreign Language Aptitude Test, and the 
Otis Self-Administering Test of Mental Ability); (3) in- 
ventoried interests (scores from the Kuder Preference 
Record--Vocational); and (4) personal factors (languages 





other than English spoken in the home, parents’ educational 
background, students’ educational and vocational plans, 
and students’ expressed reasons for studying a foreign 
language). The criteria against which the predictors were 
validated were: (1) teachers’ marks and (2) Cooperative 
Foreign Language Test scores at the end of the first year 
of foreign language study. 

_ Stanford, DAT, Kuder, and Otis scores and teachers’ 
marks in previous English and present language courses 
were obtained from students’ school records. The Iowa 
test was administered at the beginning of the year before 
language instruction began. Personal information was 
gathered by means of a questionnaire circulated at the 
beginning of the year, also before instruction began, The 
Cooperative tests were administered in the spring at the 
end of the year of language study. 

Data were recorded on a specially constructed work 
sheet and then transferred to IBM cards for the purpose 
of statistical analysis. Means and standard deviations 
were computed for all variables which seemed to bear 
some relationship to the criteria, and coefficients of 
correlation were computed to show the relationships be- 
tween the criteria and skill, aptitude, and interest pre- 
dictors. 

The findings may be summarized as follows: (1) the 
relative predictive validity of the several variables varies 
from one sex to the other; (2) variables tend to show 
relatively greater predictive validity for boys than for 
girls; (3) the best predictors for both sexes and for both 
criteria seem to be teachers’ marks in previous English 
courses and certain DAT (especially the Sentences test) 
and Stanford scores; (4) Otis, Iowa, and Kuder scores 
seem to hold relatively little predictive value for either 
sex or either criterion; (5) there seems to be no signifi- 
cant relationship between the criteria and languages spoken 
in the home, parents’ educational background, students’ 
educational and vocational plans, and students’ expressed 
reasons for studying a foreign language. 

The conclusions may be summarized as follows: 

1. The main hypothesis of the study is supported: 
there is a measurable difference in the value of certain 
variables as predictors of success in foreign language 
study in the White Plains Public Schools. These differ- 
ences are presented in the form of coefficients of corre- 
lation. 

2. Counselors and teachers in‘White Plains might well 
pay special attention to previous English marks and cer- 
tain scores from the DAT and Stanford tests in counseling 
students about probability of success in foreign language 
study. 

3. Counselors and teachers in other educational set- 
tings which resemble the one in White Plains may be able 
to make use of the findings. 

4. Caution should be exercised in interpreting or 
applying the findings of the study. The information pre- 
sented is indicative of the relationships between specific 
predictors and specific criteria in a specific setting. 

5. It is possible with further statistical treatment of 
data to compute regression equations and multiple cor- 
relation coefficients and prepare expectancy tables for the 
purpose of refining the data and making them more readily 
available to counselors and students. 
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A COMPARATIVE ANALYSIS OF THE OBJECTIVES 
AND CONTENT OF BIOLOGY INSTRUCTION IN 
THE SECONDARY SCHOOLS IN THREE PERIODS 

AS REVEALED BY REPRESENTATIVE TEXTBOOKS 

IN THE FIELD DURING THOSE PERIODS 


(L. C. Card No. Mic 59-76) 
Cubie White Howard, Jr., Ed.D. 
Indiana University, 1958 


Chairman: I. Owen Foster 


Purpose 


This investigation is a comparative study of the objec- 
tives, content, and trends of biology instruction as revealed 
in high school biology textbooks chosen from three selected 
periods, namely, 1875-1885; 1915-1925; and 1950-1955. 
Briefly, the problem of this investigation is to answer five 


questions: (1) What were the objectives of biology instruc- 


tion during each of three selected periods? (2) Of what 
does the content now consist and what was the content of 
the course approximately forty and eighty years ago, re- 
spectively? (3) How much emphasis was given to each 
area of content in textbooks chosen from each of the three 
periods? (4) What was the average grade reading level of 
the subject matter and what evidence is there that there 
have been changes in the readability of the subject matter 
from period to period? (5) To what extent were illustra- 
tions used in textbooks of the three periods and what was 
the nature of this use ? 


Methods of Research 


Textbooks which showed evidence of wide use during 
each of the three periods were collected and analyzed for 
emphasis on objectives, textual content, readability of 
content, and illustrations. Emphasis on objectives was 
determined by the frequency of occurrence of stated ob- 
jectives in textbooks of the three periods. Emphasis on 
subject matter was based on the average number of words 
devoted to indexes of subject matter during each period. 
Readability of content was ascertained by using the Dale- 
Chall Formula for Testing Readability. Emphasis on 
illustrations was determined by a quantitative analysis of 
illustrative materials found in textbooks of the three 
periods. 


Conclusions 


Objectives. Objectives of the factual information type, 
while quite prominent in all periods, showed a decrease 

in emphasis from the first to the third period. Objectives 
of the functional information type when similarly compared 
showed an increase in emphasis from the first to the third 
period. Objectives of the appreciations type, not listed in 
the first period, received more emphasis in the third than 
in the second period. Objectives of the religious implica- 
tions and mental discipline types were found in the first 
period only. 





Content. An analysis of the subject matter of the three 
periods disclosed that in the first period emphasis upon 
content was largely directed toward anatomical structures 
and classification of organisms. In the second periodhabits 


and life histories of organisms were emphasized; as a 
rule these were presented in terms of physiological reac- 
tions to environmental conditions. Also, care and function 
of the human body were emphasized during the second 
period. In the third period the content of biology was 
suggestive in solving problems of personal and social sig- 
nificance. Also in the third period, much attention was 
given to methods of improving health. 


Readability of Content. The computed level of reading - 
difficulty of the most commonly used biology textbooks for 
each period was above the reading comprehension of the 
average tenth grade student. Differences of reading level 
difficulty for samples within periods and even within in- 
dividual textbooks were much greater than differences 
between periods. 





Illustrations. The variety of illustrations used in textbooks 





increased from the first to the third period; the number of 
types of illustrations used also showed appreciable in- 
crease. Writers of the second and third periods made a 
greater effort to foster practical application of knowledge 
and stimulate critical thinking through the relation of 
textual content and illustrative materials than did writers 
of the first period. 
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THE CONSTRUCTION AND REVISION OF 
AN ARITHMETIC VOCABULARY TEST FOR 
GRADES FOUR, FIVE, AND SIX 


(L. C. Card No. Mic 59-440) 


~ John Herbert Lawson, Ed.D. 
Boston University School of Education, 1958 


Research stresses the importance of vocabulary in 
relation to success and achievement and the need for new 
evaluative methods of vocabulary as aids in altering 
instruction methods and practices. The absence of such 
tests in elementary arithmetic led the author to attempt 
this study. | 


Statement of the Problem: 








This study was concerned with the problem of con- 
structing, administering and revising an arithmetic vocab- 
ulary test for children in the fourth, fifth, and sixth grades. 


For purpeses of the study an arithmetical word was de- 


fined as one essential for the child to read, express, and 
understand quantitative ideas in arithmetic. 


Procedure: 


1. Selection of ten major series of arithmetic texts 
published since 1950 | 


2. Tabulation and classification of all arithmetic words 
in four series and token scanning of other series 
yielding 611 words 


3. Compilation of final testing word list of 307 words 
using those words which occurred in two or more 
books at the same grade level 
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4. Reclassification of words by processes and con- 
struction of balanced test forms, using functional- 


type items 


5. Initial test administration to 182 children to estimate 
testing time, administrative ease and test construc- 
tion 


balanced forms are approximately equal which 
indicates that the two forms are nearly equal in 
difficulty. 

9. The estimated reliabilities are the same for each 
of the final balanced forms which indicates that they 


would be expected to measure with a high degree of 
consistency. 


6. Items selected for the two final balanced forms 


have a comparable range of validity indices from 
.720 to .430. 
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6. Necessary changes made in tests and experimental 
forms administered to representative sampling of 
972 intermediate grade children 


7. Tests handscored and item count taken of correct 
responses 


8. Statistical treatment of data 


Results: 


1, Means, standard deviations, and reliabilities of 
experimental forms were found as follows: 


ANALYSIS OF FARM-MECHANICAL SKILLS 
OF COLORADO YOUNG FARMERS WITH 
IMPLICATIONS FOR COURSE BUILDING IN 
VOCATIONAL AGRICULTURE 


(L. C. Card No. Mic 59-1332) 


Fred George Lechner, Ed.D. 
Michigan State University, 1958 





Test Form A 
S.D. |Reliability 


Test Form B 
S.D. | Reliability 





Mean Mean 





: Grade 4 
rade 5 


rade 6 





86.09 
102.11 
109.27 


16.73 
18.58 


16.35 |. 


91 
92 
94 


84.15 
102.08 





14.11 


17,99 92 
18.89 95 
19.37 95 


Supervisor: H, M. Byram 


Purpose. The primary purpose of this study was to 























evaluate programs of farm-mechanical training taught as 
an integral part of vocational agriculture courses in 
Colorado high schools. It was also a purpose to discover 
usable data for the revision of courses. 





2. The validity index of each test item was determined 
by entering Flanagan’s table with the upper and lower 
twenty-seven per cents passing. 


3. Words to be included on two balanced forms of tests 
were selected by choosing items in descending order 
of validity. 


4, Estimated theoretical means, standard deviations, 
and reliabilities for balanced forms were obtained 
statistically as follows: 


' Methods. Three hundred and two young farmers re- 
sponded to a check list which was specifically compiled 
and tested for reliability for this study. Each respondent 
qualified by the criteria: (1) Must have been enrolled in 
the full program of vocational agriculture if only two years 
were offered, or must have been enrolled in at least three 
years of a three or four year program: (2) Must have been 
engaged for a minimum of two years in at least one of 
several farming statuses to the extent thata major portion 
of his working time was thus expended; and (3) Was 19 to 
29 years of age. The respondents were recruited by voca- 
tional agriculture teachers in 36 selected school commu- 
nities. 

Each respondent exercised judgment in checking the 
data-gathering device to indicate for each of 98 selected 
manipulative kinds of farm-mechanical skills the relation- 
ship (1) of its importance for success in farming, (2) his 
success in using it in farm practice, and (3) the training 
received in high school in vocational agriculture courses. 
Each three-check response was used asa single one in 
order to maintain the relationship which was indicated 
when it was interpreted for its meaning. 





Test Form Mean 
I 53.75 
Il 94.33 


s.D. 
11.00 
11,15 


Reliability 
91 
91 


























Conclusions: 








1. There is a wide variance in the frequency of usage 
of many arithmetic words at the intermediate grade 
level. 


2. The means and standard deviations for all test forms 
appear to be approximately equal within each grade 
and consistent in increases between grades which 
indicates that the test forms were nearly equal in 
difficulty. 


3. There was a general tendency for the difficulty per 
cent to increase from grade to grade which suggests 
that the understanding of arithmetic vocabulary 
increases with each grade at the intermediate grade 
level, 





Findings and Interpretations. Only two of the 98 farm- 
mechanical skills were indicated as ones for which train- 
ing should not be offered in high school. Seventy-four of 
the skills were considered to be “very important” for 
success in farming. Training had been adequately pro- 
vided for 33 of them. For 11 “very important” skills 
training had not-been provided for students who probably 
should have received it. Training was also not provided 
for 30 more “very important” skills, however, in their 








4. Theoretical means and standard deviations for the 
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case the responses did not unquestionably indicate a 
desirability for such training. For these it was, therefore, 
concluded that a careful study of the local situation was 
needed to reach a decision relative to their inclusion in a 
revised program. It was, however, recommended that 
training should be provided for all of the other “very 
important” skills. 

Twenty-two skills were rated to be of only “some” im- 
portance for success in farming. Training had been pro- 
vided for 14 of these. It was concluded that this training 
was justified only if training for more important skills was 
not slighted. A lack of training was indicated for the 
remaining eight of the skills of “some” importance. Pro- 


viding training for these 22 skills in revised programs was | 


recommended only if it could be scheduled in a well bal- 
anced vocational agriculture program so that training for 
other more important skills would not be ignored. 

Nineteen enterprises were represented by the 98 farm- 
mechanical skills studied. For only three, namely; tool 
fitting, cold metalworking, and operating and repairing 
farm machinery was the relationship of importance to use 
and to training relatively satisfactory. Twelve enterprises 
were rated “very important”, but training had not been 
adequately provided. They are: (1) maintaining and re- 
pairing tractors and engines; (2) woodworking, glazing, 
and painting; (3) plumbing; (4) arc welding; (5) oxyacety- 
lene welding; (6) concrete working; (7) constructing farm 
buildings; (8) supplying farm water for domestic use; (9) 
disposing of sewage; (10) constructing and repairing 
fences; (11) soil and water management; and (12) rural 
electrification. Four, namely; general planning, rope- 
working, hot metalworking, and soldering and sheet metal- 
working were rated of only “some” importance, however, 
training for these had been provided. 

Microfilm $2.05; Xerox $7.20. 155 pages. 


A STUDY OF INTER-DEVELOPMENTAL 
RELATIONSHIPS AMONG STANDING HEIGHT, 
SKELETAL AGE, AND MENTAL AGE FOR 
SIXTY-SIX BOYS SELECTED FROM 
THE HARVARD GROWTH DATA 


(L. C. Card No. Mic 58-5310) 


Jean McKenney LePere, Ph.D. 
Michigan State University, 1958 


The Problem 


It was the purpose of this investigation to analyze 
longitudinal data for sixty-six school age boys with re- 
spect to growth in standing height, skeletal age, and mental 
age. The cases were selected from the Third Harvard 





Growth Study which was inaugurated in 1922 in the Psycho- 


Educational Clinic of the Harvard Graduate School of 
Education. The data consisted of annual measurements 
in standing height, skeletal age, and mental age for the 
boys from approximately seven through seventeen years 
of age, and were representative of those taken from a 
normally distributed population. 

Specifically, the study attempted to determine (1) growth 
relationships among the three aspects of development with 
respect to beginning and end points of adolescent develop- 


ment; (2) other developmental relationships such as those 
inherent in growth constants of rate, incipiency, and 
maximum; and (3) correlative relationships of timing 
aspects of physical and mental growth of school-age boys. 


Methods and Procedure 


The.determination of points of cycle break for each of 
the sixty-six cases in each developmental measurement 
was made by the utilization of normal probability paper. 
Using the points thus obtained, the Courtis technique for 
analysis of growth was then applied to each case to deter- 
mine cycle growth constants of rate, incipiency, and 
maximum, The use of the formula made it possible to 
reduce all variables to common maturation units known 
as isochrons, which could then be used to determine cor- 
relation coefficients among the three aspects of develop- 
ment. Coefficients of correlation were obtained by the 
use of the Pearson r formula. 





Summary and Conclusions 








The Courtis technique, which utilizes the Gompertz 
equation, was found to describe growth patterns of the 
sixty-six boys in standing height, skeletal age, and mental 
age with better than ninety-five per cent efficiency. 

Correlation coefficients were computed among the 
cycle growth constants of maxima, rates, and incipiencies 
as well as times of occurrence of cycle break, time of 
ninety-nine per cent of achieved adult maturity, and per 
cents of development of first cycle maxima and adult 
maxima at the time of cycle break. Mean annual incre- 
ments were also compared to determine the degree of 
relationship in patterns of growth in physical and mental 
aspects of development among the sixty-six boys. 

The pattern of growth for each of the boys was that of 
a two-cycle curve in standing height, skeletal age, and 
mental age, with the cycle breaks occurring between mean 
ages of ten and twelve years. 

Correlation coefficients between equation constants of 
rate, incipiency, and maximum were not statistically 
significant. 

Correlation coefficients between times at which cycle 
breaks occurred were positive but too low to be stated as 
reliably significant. | 

Growth is so variable from one individual to another, 
and from cycle to cycle, that a comparison of equation 
constants within a given cycle (because they are dependent 
upon each other) does not provide a sufficient basis on 
which to compare growth relationships. 

Significant relationships between physical and mental 
aspects of growth of the boys were revealed when all 
equation constants were analyzed as a composite whole. 
The correlation between all aspects of growth was posi- 
tively significant when mean annual increments obtained 
from equation constants were compared. 

The use of a multi-cyclic regression equation for 
describing growth of the boys in standing height, skeletal 
age, and mental age predicted growth with good efficiency, 
provided a means of smoothing the growth curves and 
tended to reduce testing errors. 

The degree to which ethnic and cultural influences 
affected the growth patterns of the sixty-six boys was not 
known. However, for these sixty-six boys who lived in the 
vicinity of Boston, patterns of growth in standing height, 
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skeletal age, and mental age were significantly related as 
indicated above. 

Correlation coefficients between and among the mean 
annual increments of the sixty-six boys were much higher 
than those obtained in previous studies where growth 
aspects were analyzed on a cross-sectional basis, 

Microfilm $2.55; Xerox $8.80. 193 pages. 


A TECHNIQUE FOR DETERMINING PROBLEM 
AREAS FOR GENERAL EDUCATION IN 
THE SECONDARY SCHOOL 


(L. C. Card No. Mic 59-1587) 


Jean Victoria Marani, Ph.D. 
The Ohio State University, 1958 


Critical times face the nation and its schools. Techno- 
logical developments have led to demands that the second- 
ary school re-examine its program to give greater emphasis 
to science and mathematics, gifted students, and college 
preparation. The function of general education becomes, 
consequently, a matter of grave concern, What curricular 
design best serves the needs of all youth in a world of 
uncertainty and change? This problem defines the study. 

This study advances two concerns: (1) greater under- 
standing of the problem-area structure for general edu- 
cation and (2) development of a technique for determining 
problem areas. 

General education in the secondary school is primarily 
responsible for providing youth with opportunities to 
develop common skills, values, qualities, and understand- 
ings needed for effective citizenship; therefore, it is 
required of all students. These competencies may best 
be developed when youth deal directly with the common 
problems of growing into adulthood. Adolescent problems 
arise from conflicts among their personal-social needs, 
values of democracy, and demands of the adult world 
affecting youth. Exploration and solution of these problem- 
atic situations require a high level of ability to utilize 
reflective thinking. The problem area is a means for 
classifying these problems into a structure which defines 
the scope of general education. Youth and adults sensitive 
to adolescent problems ought to identify these problems. 

Analysis of the function of general education and the 
concepts underlying the problem-area structure led to the 
formulation of a technique for determining problem areas. 
A survey involving forty-six secondary schools, using 
variations of the core curriculum in general education, 
also indicated procedures for formulating problem areas. | 
Evaluation of questionnaire data revealed that adolescent 
and adults were not frequently involved in direct study of 
adolescent problems, 

The problem-area study was conducted in a junior and 
a senior high school in Sarasota, Florida. The Science 
Research Associates Youth Inventory revealed youth’s 
awareness of their immediate problems. An unstructured 
problem survey revealed their awareness of problems of 
the adult world affecting them. Ten per cent of the students 
and parents in each school were surveyed. Teachers, 
parents, and twelve social scientists were sent question- 
naires to determine the immediate and wider social prob- 
lems they believed most youth face or should face. 


Nine Basic Areas of Responsibilities and Relationships 
in adolescent development were established and validated 
by teachers and social scientists to form the structure of 
questionnaires and the framework for reporting data: 
Gaining Maturity in Meeting Personal Problems, Achieving 
a More Independent and Responsible Status in Home and 








Family Relationships, Developing Successful and Maturing 








Relationships with Other Adolescents, Developing New and 








Successful Relationships with Adults, Achieving Satisfac-_ 








tory and Appropriate school Experiences, Assuming In- 
creased Participation and Responsibility in Community 
Activities, Developing Competent Participation and Se- 
curity in Economic Relationships, Gaining Understanding 
in Meeting Intergroup and Intercultural Relationships, 
Developing a Mature System of Values. 

Analysis of questionnaire data established common and 
persistent problems of youth which were grouped into 
these problem areas: Self-Understanding, Healthful Living, 
Home and Family Living, Personal- Social Relations, Edu- Edu- 
cation and School Living, Vocational Preparation, Li Living © 
in the Community, Democratic Government, Economic 
Understanding Relationships with Minority Groups, Inter- 





















































Living in the Community is more appropriate for junior 
high school, Finding Values by Which to Live for senior 








- high school. Comparison of the problem areas with those 


in use reveals significant variations in emphasis and scope, 
indicating local studies are necessary to define appro- 
priate structures. 

This study indicates that the procedures reveal prob- 
lems of concern to most students. This strengthens the 
recommendation that the technique would be appropriate 
for other secondary schools. 

Microfilm $5.05. Xerox $16, 80 393 pages. 


A CRITICAL ANALYSIS OF SELECTED 
RESEARCH IN PERCEPTION AND IMPLICATIONS 
FOR THE TEACHER’S PERCEPTION OF HIS ROLE 


(L. C. Card No. Mic 59-1797) 


Carl L. Marburger, Ed.D. 
Wayne State University, 1959 
Adviser: Earl C. Kelley 
This study is an attempt to demonstrate the educational 
consequences of the teacher’s perception of his role. In 
order to show the importance of perception as man’s con- 
nection with his externality, this study reviews the history 
of perceptual theory. The “emanations” theories of the 
Greeks; the empiricism and associationism of the British 
psychologists; the revolt against associationism which 
culminated in the Gestalt psychology; the American psy- 
chologies of functionalism and behaviorism; all these have 
contributed to our understanding of and methods of examin- 
ing perceptual phenomena. Further, many individuals con- 
tributed to our present knowledges about the nature of 
perception. Notable among these researchers were 
Johannes Mueller, Hermann von Helmholtz, John Dewey 
and most important to this study, Adelbert Ames, Jr. 
Adelbert Ames, Jr. conceived and constructed at Han- 
over, New Hampshire a series of ingenious demonstrations 
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which experimentally show that our perceptions come from 
us and not from the environment. The demonstrations are 
also an attempt to scientifically examine perception as a 
process rather than in unrelated segments beginning with 
stimulus and ending in response. 

As a result of the Ames demonstrations and as a syn- 
thesis of past perceptual theories there resulted a new 
way of looking at human behavior through the process of 
perception. This is called the transactional point of view. 


This term, originally used by the Greek historian Polybius, | 


was defined by Dewey and Bentley as meaning the mutual 
and reciprocal process by which each organism dynami- 
cally functions in his environment. As applied to percep- 
tion, this is the process by which knower and known are 
one in the perceptual process. 

The transactional theory of perception and the Ames 
demonstrations from which this theory was developed have 
important implications for the teacher and his perception 
of his role as teacher. : 

As he engages in the process of teaching he should 
recognize his role as one in which he is modifying and 
being modified by every transaction with his children. 
Further, he needs to act in terms of his knowledge that 
our perceptions come from us and not from the environ- 
ment. The Ames demonstrations also have implications 
for his role as teacher with regard to purposeful activity 
as the only way we can recognize the imperfections of our 
perceptions and the unreliability of our perceptions in the 
face of anxiety, tension or authority representation. The 
Ames demonstrations thus provide the conscientious 
teacher with experimental evidence to support his demo- 
cratic operations with children. 

An understanding of the Ames demonstrations and 
transactional psychology should, therefore, help modify 
the teacher’s perception of his role as regards curriculum, 
tests, report cards; any educational devices or methodolo- 
gies which have at their base autocratic rather than demo- 
cratic principles. The teacher who perceives his role in 
the light of these perceptual investigations will help chil- 
dren become less fearfull, less anxious, less hostile, less 


prejudiced and more creative and more capable of achiev- : 


ing the potential which is uniquely theirs. 
Microfilm $2.00; Xerox $6.80. 144 pages. 


EXPERIMENTAL STUDY INVOLVING THE 
COMPARISON OF TWO METHODS OF 
PERFORMING EXPERIMENTS IN 
HIGH SCHOOL CHEMISTRY 


(L. C. Card No. Mic 58-7291) 


Steven Joseph Mark, Ed.D. 
The Pennsylvania State University, 1958 


Statement of the Problem. 


The purpose of this study was to compare the results of 
two different methods of teaching chemistry during labora- 
tory periods. The results were compared in terms of: (1) 
the acquisition of unrelated facts, principles, problemz, 
equations, and symbols of chemistry, and (2) the ability to 
interpret chemistry knowledge stated in the form of graphs, 
tables, paragraphs, and diagrams of experiments. 





Procedure. 





The study consisted in selecting at random six different 
high schools located within an approximate radius of thirty 
miles from Kent State University in Kent, Ohio. 

In each of the six schools, two groups participated in 
the study, namely: the experimental group and the control 
group. 

The control group consisted of students who performed 
ten experiments according to directions found in most 
present laboratory manuals. The instructor discussed 
with this group the ten experiments and the textbook con- 
tent related to them before they were performed in the 
laboratory. The students recorded their results on the 
blanks provided for this purpose in the manuals. 

The experimental group consisted of students who 
devised methods of solving problems given to them before 
a discussion of that particular phase of work in the class- 
room. The problems were identical to those given to the 
students in the control group. Their results were recorded 
on special experiment sheets in the form of actual obser- 
vations, equations, calculations, diagrams, and conclusions. 

During the second semester, each of the six instructors 
administered the Chemistry Aptitude Test, Form M, to 
both groups. The test was given to determine whether the 
two groups differed significantly in their abilities to suc- 
ceed in high school chemistry, and (2) determine whether 
the students in both groups differed significantly in their 
abilities to read and comprehend facts in the field of 
chemistry after they had one semester of chemistry. 

After the ten experiments were performed by both 
groups, the Cooperative Chemistry Test, Form Z, was 
administered to each of the two groups in the six schools. 
This was done to: (1) measure the acquisition of unrelated 
chemistry knowledge, and (2) determine the students’ 
abilities to interpret chemistry knowledge stated in the 
form of paragraphs and diagrams. | 


Findings and Interpretations. 


Chemistry aptitude test. According to the results of 
the aptitude test, the two groups, at the beginning of the 
study, did not differ significantly in their abilities to 
succeed in high school chemistry, nor in their abilities 
to read and comprehend facts in the field of chemistry 
after one semester of high school chemistry. 

Chemistry achievement test. The results of Part I of 
the Cooperative Chemistry Test, Form Z, revealed that 
both groups did equally well in the mastery of unrelated 
chemistry content. 

When the two groups were compared on the results of 
Part I of the same test, the statistical data indicated that 
the experimental group surpassed the control group in 
interpreting chemistry knowledge expressed in the form 
of paragraphs and diagrams at the 3% level of confidence. 

Microfilm $2.00; Xerox $5.00. 96 pages. 
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A STUDY AND ANALYSIS OF PRACTICES 
AND PROCEDURES USED BY THE PUBLIC 
SECONDARY SCHOOLS OF NORTHWEST 
ARKANSAS AND SOUTHWEST MISSOURI IN 
IDENTIFYING, MOTIVATING, AND PROVIDING 
FOR GIFTED STUDENTS 


(L. C. Card No. Mic 59-1376) 


Billy Max Mathis, Ed.D. 
University of Arkansas, 1959 


Major Professor: R, K. Bent 


I. THE PROBLEM 


The purpose of this study was to identify, analyze, and 
evaluate administrative, curricular, and teaching proce- 
dures which were being followed in identifying, motivating, 
and providing for the gifted students in the public secondary | 
schools of Southwest Missouri and Northwest Arkansas. 


Il. SOURCES AND TREATMENT OF DATA 


A survey of the literature was made in search of the 
most research-based criteria that have been formulated. 
to date. 

Questionnaires were prepared for the purpose of ob- 
taining information from administrators, teachers, and 
gifted students concerning educational provisions for the 
gifted. The criteria were then utilized as a guide in 
evaluating the programs of the schools. 


i. CONCLUSIONS 


According to information reported by teachers and 
administrators: 

1, The high schools included in this study are not 
adequately providing a systematic program for the dis- 
covery of a wide variety of talents among their students. 

2. The high schools included in this study are not 
adequately developing a wide variety of talents. 

3. The high schools included in this study are not 
adequately motivating their gifted students to make use of 
and to develop their talents. 

4. The high schools included in this study are not 
adequately using a variety of community resources in the 
development of talent. 

9. The high schools included in this study are not 
adequately using effective methods of teaching, curricular 
materials, and administrative procedures in their pro- 
grams for the gifted students. 


IV. RECOMMENDATIONS 


1. It is recommended that the institutions of higher 
learning serving the areas of Northwest Arkansas and 
Southwest Missouri re-evaluate their professional courses 
and re-train, where needed, the teaching and administra- 
tive staffs of the schools in working out practical and 
functional programs for identifying, motivating, and pro- 
viding appropriate and valid experiences for the education 
of gifted students. 

2. There is an imperative need for the secondary 
schools in Northwest Arkansas and Southwest Missouri 


| 





to evaluate their programs and then provide systematic 
procedures for 


(1) the identification of the gifted 


(2) the development of a wide variety of talents 
among the gifted : 


(3) the motivation and counseling of the gifted 
students in the development and use of their 
various talents 


(4) the utilization of community resources for the 
development of talent in addition to school 
resources 7 


(5) the use of effective teaching techniques and 
methods in the instruction of the gifted 


(6) the budgeting of necessary funds for the pur- 
chase of adequate and appropriate curricular 
materials. 


3. The following descriptions of procedures for 
planning educational programs for the gifted that seem 
adaptable to the circumstances of high schools in this 
area are suggested. This is a minimum program: 


(1) The top administrator and the professional staff 
are completely “sold” on the program for gifted 
students, are aware of its implications, and know 
its strengths and weaknesses. 


It is well to involve the community from the 
beginning in the development of a program for 
gifted students. 


It must be clearly kept before the eyes of 
everyone the concept that a program for gifted 
students is but a part of a complete program of 
education, and that it must operate effectively 
within that framework. 


Maximum flexibility in scheduling courses and 
activities for the gifted students will be re- 
quired in high schools enrolling less than two- 
hundred students. 


The schools will depend, for the most part, on 
enrichment projects in the regular classrooms 
which are usually easier to start than other 
kinds of programs. 


The gifted students are provided a sound general 
education in the humanities, the social sciences, 
and the natural sciences. 


In those schools having no trained counselors, 
means for providing such essential services 
must be found, Schools unable to provide this 
basic service within their own budgets should 
share finances with other schools and secure 
part-time services of counselors. This person 
must be personally enthusiastic about developing 
a workable program for gifted youth and be 
willing to assume the chores necessary for its 
functioning. 

Microfilm $2.35; Xerox $8.20. 178 pages. 
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ASSIGNED HOMEWORK IN THE 
FOURTH, FIFTH, AND SIXTH GRADES 


(L. C. Card No. Mic 59-1720) 


Ruth Modlin, Ed.D. 
George Peabody College for Teachers, 1958 


Major Professor: Robert A, Davis 


The purpose of this study was to ascertain what teachers 
and parents in Davidson County, Tennessee, were doing 
and thinking about assigned homework in grades four, five, 
and six. The data were obtained by means of question- 
naires which were sent to teachers and parents of children 
in these grades. The parents were chosen by means of 
random sampling. | 

Approximately 30 per cent of the teachers assigned 
homework daily. Many of the assignments reported in- 
cluded such activities as exercises from textbooks or 
workbooks. Approximately 53 per cent of the teachers 
checked and returned homework at intervals. Forty-eight 
per cent of the teachers regarded homework as very 
helpful. 
| Teachers felt that the greatest advantage of assigned 
homework was that it provided opportunity for drill and a 
check on what was being done in school. Those who did 
not approve of assigned homework gave as their most fre- 
quent objections, that conflicts in methods used by some 
parents and teachers confused children and the belief that 
parents did a great deal of the work. Such teachers wished 
to substitute other activities. The largest number sug- 
gested as substitutes, looking for information in an en- 
cyclopedia and collecting science specimens to mount or 
classify. | 

The largest number of teachers had taught five orfewer 
years. Twenty per cent of these did not consider assigned 
homework very helpful. The largest percentage of teachers 
assigning homework had taught from sixteen to thirty 
years. 

Fifty-eight per cent of the parents reported helping 
their children sometimes and 22 per cent of the parents 
reported helping them daily. Sixty per cent of the parents 
_helped their children solve problems and 59 per cent 
checked answers. Parents estimated time spent by chil- 
dren ranged from none to more than twohours daily. About 
one-third of the parents reported that children spend one 
hour daily in preparing homework assignments. About the 
same number of parents reported that they spend twenty 
minutes daily helping children. Most parents felt that 
thirty minutes per day, per subject, should be adequate 
for their children. 

Parents who indicated their approval of assigned home- 
work gave as their principal reasons that homework helps 
children to develop a sense of responsibility. They thought 
the teacher should decide when homework was necessary. 
Those who disagreed felt that conflicts in methods used by 
some teachers and the parents were confusing to children. 

Approximately 70 per cent of the parents favored a 
homework policy which would be known at the beginning of 
the school year. They preferred to be informed through a 
conference or a letter from the child’s teacher. 

Parents were divided in their attitudes concerning the 
merits of homework. Those who did not approve felt that 
it was wasteful of time, frustrating, and encouraged the 
child to be deceitful or resentful. Those who approved felt 








that it developed a sense of responsibility, improved 
marks, and stimulated interest. Parents suggested closer 
home-school relations and more consideration in the as- 
signing of homework. They also thought that time should 
be provided during the day in which homework could be 
completed. 

The results of this investigation suggest the need for 
further study of the homework problem. The methods of 
assigning homework and the extent to which it contributes 
to the accomplishment of the goals of the modern elemen- 
tary school should be studied. More experimentation would 
yield results which would be helpful to teachers of these 
grades and to parents. Such experimentation should be 
conducted in different types of communities and should 
include the use of equated groups. 
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EDUCATION AND THE PHILOSOPHY 
OF SOREN KIERKEGAARD 


(L. C. Card No. Mic 59-1591) 


William Jack Nichols, Ph.D. 
The Ohio State University, 1958 


The intent of this study was to explore the possible 
implications of Kierkegaard’s existential philosophy for 
education. The procedure followed was first to set forth 
the nature of Kierkegaard’s philosophy, and from this both 
to derive its major educational implications and to analyze 
selected educational theories and practices currently in 
vogue, 

It was shown that current educational procedures do 
not make positive contributions to that area of life that is 
of central importance to the existentialist--the determina- 
tion of the ethical meaning of one’s existence. The reasons 
for this failure, the existentialists charge, are the exces- 
sive emphasis on the social function of the school and the 
current emphasis on intellectualism in educational theory 
--that is, the assumption that educational development is 
primarily a matter of intellectual development. 

The philosophical nature of Kierkegaard’s thought was 
developed in order to derive its practical significance. 
This analysis was conducted by developing Kierkegaard’s 
reactions to the philosophy of his day, Hegelian philosophy, 


and his reasons for rejecting it. Here the extreme sub- 


jective nature of Kierkegaard’s philosophy, as opposed to 
Hegel’s emphasis on objective rationality, was emphasized 
as being due to Kierkegaard’s rejection of Hegel’s original 
identification of thought and being. 

The further elaboration of Kierkegaard’s philosophy 
was then conducted first, by developing the meaning of his 
three “stages” of existence—the aesthetic, the ethical, and 
the religious—the stages that are involved in the process 
of reaching authentic existence; and, second, by developing 
Kierkegaard’s conception of the Self and correlating this 
with the three stages of existence. 

The existentialist’s emphasis on education as a process 
of developing the spiritual or subjective potentialities of 
the student, and the emphasis on the student’s freedom of, 
and responsibility for, self-determination were the major 
educational implications of this philosophy that were de- 
veloped. This part of the study was mainly conducted by 
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comparing and contrasting the educational implications of 
Kierkegaard’s philosophy with current educational princi- 
ples and practices. 

Microfilm $2.00; Xerox $7.20. 151 pages. 


AN INQUIRY INTO THE USE OF SOCIOMETRIC 
TECHNIQUES IN APPRAISING LEADERSHIP AND 
SOCIAL ACCEPTABILITY IN AN 
ELEMENTARY SCHOOL SETTING 


(L. C. Card No. Mic 58-2336) 


Charles Carlin Parish, Ed.D. 
The University of Buffalo, 1958 


The Problem 


The purpose of this study was to appraise elementary 
pupils’ choices for peer friendships and peer leaders in 
three fifth and three sixth grades in a public elementary 
school located in an urban area. This investigation at-_ 
tempted to determine (1) how sociometric choices of 
friends compared with near-sociometric choices of leaders 
among one hundred and sixty-five boys and girls in the 
- Classroom group atmospheres; and (2) the degree of choice 
“spread” and choice “concentration” in relationship to 
seven leadership type situations based on near-sociometric 
tests. 





Development of the Problem 


There is seemingly a need for boys and girls to work 
and play in groups where there is a democratic atmosphere 
and where they may share in the responsibility for making 
decisions that affect the welfare of their classroom groups. 
It is considered desirable that the elementary school cur- 
riculum include many opportunities for children to learn 
through experience skills in various types of leadership. 

The literature in this field suggests that leadership 
status once attained tends to remain relatively constant 
unless there is a change in the social pattern. In any given 
situation groups are sensitive to the ability of their leaders 
to meet their needs and structure plans and organization of 
activities which are of concern to the individuals in the 
group atmosphere. | 
Due to the characteristics of small sampling, generali- 
zations to a larger population must be accompanied by a 
reasonable degree of precaution. However, the findings in 
this investigation seemed to be sufficiently indicative to 
establish probable relationships. 





Research Methods 


The data utilized in the present research were collected 
from sociometric and near-sociometric tests administered 
to one hundred and sixty-five elementary school children 
in the fifth and sixth grades. As the basis of this explora- 
tory investigation, seven leadership situations were set up 
involving varying degrees of ability and skill in social 
relationships. 

The classroom groups used in this appraisal were asked 
to select one individual from their class best qualified to 
fill each of the roles. Pupils were also accorded the privi- 








lege of voting for themselves by writing their own names 
under their first choices. 


Results 


An analysis of the data indicates that children gave an 
average of five choices in each of the groups appraised. 
There were no significant differences in the mean number 
of choices made by boys and those made by girls. There 
appeared to be a highly significant difference in the choice | 
of one sex for members of the opposite sex as compared 
with choices for their own sex. 

The findings suggest that children show greater dis- 
crimination in their choices for leadership roles than in 
their choices of friends. It also appeared that significantly 
greater discrimination is shown in some leadership roles 
than in others. Upper-half intelligence groups tend to 
receive a higher percentage of choices than lower-half 
intelligence groups in the situations appraised. 

It appeared that a significant percentage of children in 
each group considered themselves capable of meeting the 
requirements for one or more of the roles, but they tended 
to select those situations requiring relatively little social 
ability. 





Conclusions 


Individuals manifesting characteristics indicating 
social and emotional problems may have need for belonging 
and for acceptance by their peers. As nineteen per cent 
of the groups appraised received no choices for any leader- 
ship role and forty-four per cent received choices for only 
one or for none of the situations, the results of this inquiry 
point to the desirability of having all children participate 
in leadership situations within the level of their interest 
and ability. Microfilm $2.00; Xerox $6.00. 124 pages. 





AN EXPERIMENTAL STUDY OF THE USE 
OF MOTION PICTURE FILM LOOPS IN THE 
INSTRUCTION OF BEGINNING TYPEWRITING 


(L. C. Card No. Mic 59-874) 


Sarah Christine Stein, Ed.D. 
University of Southern California, 1958 


Chairman: Professor James D, Finn 


The purpose of the experimental study was to test the 
effectiveness of instruction in beginning typewriting using 
motion picture film loops. The experiment aimed to de- 
termine the statistical difference in mean gains on timed 
writings and a production test between the experimental 
groups using film loops and the control groups not using 
film loops. 

A series of sixteen film loops correlated with the first 
nine lessons of a beginning typewriting textbook was pro-_ 
duced. A teachers’ instructional manual to accompany the 
film loops was prepared. A series of sixteen film loops, 
the teachers’ manual, and projection equipment were pro- 
vided for the typewriting classes of two eastern Oregon 
senior high schools and the morning classes of one junior _ 
high school that formed the experimental groups. The | 
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typewriting classes of one eastern Oregon senior high school 
and the afternoon classes of the junior high school formed 
the control groups that were instructed in the conventional 
manner. A series of straight-copy timed writings were ad- 
ministered by the teachers at specified intervals; afinal test 
was administered at the end of the first semester. The 
scores of the timed writings ingross words andgross errors 
per minute and the final test were statistically analyzed. 
Findings. At the high school instructional level: (1) On 
the first three-minute timed writing the control group typed 
faster than the experimental group but not more accurately; 
on the second three-minute writing there was no significant 
difference in speed or accuracy. Both groups made sig- 
nificant gains in speed from the first to the second three- 
minute timed writing, but gains in accuracy were insignifi- 
cant. (2) On the first five-minute timed writing there was 
no significant difference in speed between the groups, but 
the control group typed more accurately. On the second 
and third five-minute timed writings the experimental group 
typed more rapidly, the difference being very significant; 
the control group consistently typed more accurately, the 
difference being very significant. Both groups gained in 
speed from the first to the third five-minute timed writing, 
but the experimental group made a greater gain when com- 
pared with the control group’s gain. The control group 
could type more accurately but not significantly so. (3) On 
the final test’s production section the experimental group 
made significantly higher scores than the control group. 
At the junior high school level: (4) On all the timed writ- 
ings neither group made significant gains in speed nor was 
the gain from the first to the last timed writing significant. 
On all the timed writings both groups typed less accurately 
the longer they typed. (5) On the final test’s production 
section the two groups made approximately the same 
scores; the difference between their scores was insignifi- 
cant. The participating teachers’ comments revealed: 
(6) The film loops provided good motivation. (7) The film 
loops were satisfactorily coordinated with textbook ma- 
terials and the usual method of instruction. (8) The class- 
room projection created virtually no problems. (9) The 
use of a semidarkened room for typewriting was satisfac- 
tory. Microfilm $3.25; Xerox $11.20. 252 pages. 





AN ANALYSIS FOR DIFFERENTIAL EFFECTS 
IN ACHIEVEMENT WHICH MAY BE 
ASSOCIATED WITH SELECTED APPROACHES TO 
DIFFERENTIATED READING INSTRUCTION 


(L. C. Card No. Mic 58-5222) 


Charles Ray Weilbaker, Ed.D. 
Indiana University, 1958 


Chairman: Hanne J. Hicks 


The Problem 


The investigation was an analysis for differential effects 
in competence with work-study skills and achievement in 
reading of two groups of sixth grade school children who 
had been provided different approaches to differentiated 
reading instruction. 


Procedure 


The following steps were taken to achieve a solution to 
the problem: (1) development of check list to aid in se- 


lecting sources of data, (2) selection of sources of data, 
(3) collection and analysis of the data. 

Components of the various levels of differentiated 
reading instruction described in Betts, Foundations of 
Reading Instruction were adapted in such manner that a 











resulting check list could be utilized to identify various 
approaches to differentiation. In using the check list with 
a pilot population, agreement among judges was considered 
sufficiently high to justify use of it for identifying ap- 
proaches to be used in the study. 

Six self-contained classrooms in one of the five largest 
city school systems in Indiana were selected for partici- 
pation in the study. The teachers were similar one to 
another with respect to: (1) years of training, (2) years 
of total experience, and (3) years of experience with the 
corporation. They differed in one respect. One group of 
three teachers presided over classrooms utilizing a 
different approach to differentiation from the remaining 
group of three. 

Standardized tests of reading and work-study skills 
were administered in October, 1956 and again six months 
later to secure measures of the dependent variables, 
competence in reading and with work-study skills. A 
measure of mental capacity was also secured in October, 
1956. This measure in addition to sex, and an index of 
social status, which was calculated between test sittings, 
constituted secondary variables and were used as criteria 


of classification for forming various subgroups. 


The statistical technique employed in the analysis for 
differential effects was analysis of covariance. Measures 
of initial performance in reading and work-study skills 
areas were pretest measures, and final measures of 
performance in these areas were experimental measures. 


Findings and Conclusions 


The conclusions which can not be extended to a popu- 
lation varying sharply from the one studied are further | 
limited by the sensitivity of measuring instruments, and 
possible inaccuracies in identifying the independent vari- 
able. Within this framework and in terms of the findings, 
the following conclusions were drawn: 

1. The approach with the greater differentiation poten- 
tial was associated with differential effects in reading 
achievement of male subjects but not for female subjects. 

2. Although differential effects in reading achievement 
of three of four subgroups created by intelligence and 
index of social status can not be reported, better group 
performances in these three groups were associated with 
an approach with the greater differentiation potential. 

_ 3. Theapproach with the greater differentiation potential 
was associated with differential effects in work-study skill 
achievement of female subjects but not for male subjects. . 

4. In two of four subgroups created by intelligence and 
index of social status, the approach with the greater dif- 
ferentiation potential was associated with better group 
performances. 

9. The analyses seemed to indicate that differential 
effects in reading or work-study skill achievement may 
not be related exclusively to one variable of classification 
but to a combination of them. 

6. Although the evidence is not strong, the analyses 
seemed to indicate that the approach with the greater dif- 
ferentiation potential would be associated with better per- 
formances in reading and work-study skills areas when 
initial achievement was considered. 

Microfilm $2.00; Xerox $6.00. 125 pages. 
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PROGRAMMING UNDER UNCERTAINTY 
-(L. C. Card No. Mic 59-1193) 


Salah Eldin Abdel-Fattah Elmaghraby, Ph.D. 
Cornell University, 1958 


The problem of allocation of resources when the de- 
mand is stochastic in nature has been treated by G. B. 
Dantzig in 1956. The solution that he offered is limited to 
a special class of problems, namely, to problems of allo- 
cation (with unit coefficients of the variables in the linear 
restrictions), when the demand-is discretely distributed, 
and its cumulative distribution function is estimated by 
“point” estimates. 


In this thesis, we weaken all three of these restrictions. - 


The solution of the allocation problem in the case of con- 
tinuous demand distributions is presented in Chapter II. 
A necessary and sufficient condition for optimality is given, 
together with an iterative algorithm of solution. Thus, 
starting with any allocation (preferably a good “guess” ), 
the procedure moves stepwise towards the minimum-cost 
allocation, which it is guaranteed to obtain. 

The general programming problem (with arbitrary co- 
efficients in the linear restrictions) is also treated in 
Chapter III, but only for discrete demand distributions. 
The reason for such a limitation is the fact that we trans- 
form the problem into a linear programming one, with up- 
per bounds on the transformed variables. 

The problem of programming when the probability fre- 
quency function of demand is estimated by means of an in- 
terval is treated in Chapter IV, where we present an ana- 
lytical solution of the game-theoretic interpretation of the 
problem. Because of the computational difficulty of the 
analytical solution of such problems, a study was under- 
taken to investigate the feasibility of solution by analog 
computer methods. The results of the investigation show 
that an analog computer would be a valuable tool for such 
studies, though the accuracy of our solution suffered due 
to the inherent characteristics of the electronic compo- 
nents used. 

We prefaced our study of the programming and alloca- 
tion problems with a brief review of current literature, 
presented in Chapter I, and a discussion of two important 
topics that have considerable philosophical as well as prac- 
tical impact on programming theory, presented in Chapter 
Il, These topics are: Criteria for Decision, and the no- 
tion of Utility. The study offered a rationalization of the 
decision criteria used in the sequel, and led to certain con- 
Clusions that have far-reaching implications in the many 
fields of decision that are included in the general area of 
Operations Research, 

Microfilm $2.30; Xerox $8.00. 176 pages. 
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REAL TIME CONTROL IN 
DISCONTINUOUS PRODUCTION 


(L. C. Card No. Mic 59-2127) 


Fritz B. Harris, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to determine the sources 
of production management ineffectiveness in discontinuous 
production, and to provide a solution to this problem. The 
nature of discontinuous production is one of constant change 
from one job to another with variations in process paths. 
With this type of production the progress of the various 
jobs becomes extremely difficult to survey and to correct 
promptly. In the recent past these control functions of 


surveillance and correction have surpassed the ability of 


most management groups to cope with them. This situa- 
tion provides the reason for the study. 

In the first part of this study several control systems 
used in various organizations having this control problem 
were analyzed, An analysis of the entire system of plan- 
ning, scheduling, dispatching, surveillance and control was 
carried out in six individual companies. From this sys- 
tems study there was developed a detailed study of the sur- 
veillance and control function of production management 
with respect to their contact with the production operations 
and operators. The detailed study revealed very ineffec- 
tive control practices in this area. The sources of vari- 
ance from production standards were uncovered and cri- 
teria for the measurement of the magnitude of the losses 
due to these variances were developed. Since these vari- 
ances proved to be large both in costs and time, the pro- 
duction management contact with the production operations 
and operators was investigated further. The delay occur- 
ring between the time of the beginning of the variance and 


the observing of this variance by the foreman proved to be 


a major factor in this problem. Two means of determining 
the probable extent of the management delay were recom- 
mended. The measurement means for both the variances 
and the management delays were provided for evaluation 
of specific cases by individual organizations. 

In the second part of the study, the problem of both sur- 
veillance and control are treated as a possible application 
of a servo mechanism type, electronic-mechanical sensing 
and feedback system. The system consistsof 1)an electro- 
mechanical counter at each machine, 2) a connection be- 
tween each counter and a magnetic drum storage unit, 3) 
an arithmetic unit between the first or “buffer” section of 
the drum and the organized data section of the drum, 4) a 
special purpose electronic, digital computer, 5) a delay 
warning device, and 6) a “read-out” device for portraying 
production progress to management. With the above units 
production progress is continually recorded on the drum 
and added to the totals for each job being produced, This 
data is available to the computer to compute and read out 
operating efficiencies on a periodic basis, or to compute 
and readout special information as desired by management, 
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The foreman is automatically warned when a delay causes 
no pieces to be produced and recorded during the periodic 
computation and read-out cycle mentioned above. The por- 
trayed efficiencies provide him with a warning when other 
variances are affecting the operations. The complete de- 
sign of this system is not shown in this study, however, all 
the technicalities of its successful operation are solved 
herein. 

Three conclusions can be made from this study. 1) Dis- 
continuous production contains the possibility of occur- 
rence of many variations from production standards which 
cannot be controlled by human or paperwork systems. 2) 
Using the criteria developed in the study, it is possible to 
isolate the variations and to determine within relatively 
close limits the loss in costs and time due to them. 3) An 


electronic mechanical, servotype sensing and feedback sys- 


tem, as developed in this study, can in an economical and 
practical manner control discontinuous production. 
Microfilm $2.00; Xerox $6.20. 130 pages. 
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THE THREE-DIMENSIONAL COMPRESSIBLE 
LAMINAR BOUNDARY LAYER 


(L. C. Card No. Mic 59-1771) 


Melvin Epstein, Ph.D. 
Polytechnic Institute of Brooklyn, 1959 


Adviser: Dr. Antonio Ferri 


A method is presented for determining approximate so- 
lutions to the three-dimensional compressible laminar 
boundary layer equations. The proposed method resembles 
the classical integral method in certain respects. It is de- 
signed, however, to overcome one of the principal difficul- 
ties associated with integral method, namely the problem 
of choosing appropriate analytical representations of the 
boundary layer profiles. This difficulty is magnified in the 
three-dimensional problem where an additional profile 
must be specified. In such cases it is desirable that a 
means of automatically choosing a set of profiles, which 
are appropriate to the problem at hand, be available. This 
is accomplished, in the present method, by means of an 
iteration procedure wherein improved approximations to 
the boundary layer profiles are generated from a set of 
simple initial profiles. In addition, the present method re- 
quires the satisfaction of two integral conditions by each | 
of the improved profiles. Hence, for any given initial choice 
of profiles, it is expected that the first iteration should give 
an improvement over the standard integral method. Acom- 
parison of results predicted by the present method with 
known exact solutions of two- and three-dimensional prob- 
lems indicates that one iteration is sufficient to obtain en- 
gineering accuracy for a wide range of problems. The ap- 
plication of the method to a more general three-dimen- 
sional problem is illustrated by calculating the develop- 
ment of the boundary layer along the stagnation line of a 
wing with a curved leading edge. 

Microfilm $2.00; Xerox $4.60. 86 pages. 





THE RESPONSE OF THE LAMINAR BOUNDARY 
LAYER TO IMPULSIVE MOTIONS 


(L. C. Card No. Mic 59-1966) 


Martin Lewis Rosenzweig, Ph.D. 
Cornell University, 1959 


The main body of the present work is concerned with 
the response of the laminar boundary layer in two-dimen- 
sional, incompressible flow to impulsive changes in veloc- 
ity. In particular, the problem of stagnation-point flow 
against a wall which moves impulsively in its own plane is 
considered. A method is developed for the solution of this 
problem. The procedure is based on the works of Rott and 
Glauert and the soiution obtained is an exact solution of the 
full Navier-Stokes equations. Since the equations govern- 
ing this flow problem are linear, the Duhamel integral may 
be used to find the response to arbitrary wall motions. 

Applications of this method are then made to the case 
of linearized, unsteady, laminar boundary-layer flow. This 
work is based on Lighthill’s analysis of the response of 
laminar skin friction to small fluctuations in the stream 
velocity. The results can be applied to the boundary layers 
of flows about cylindrical bodies with arbitrary cross- 
section. 

Detailed calculations are carried out to determine the 
oscillatory response of the laminar boundary layer when 
the basic steady flow is that given by the potential velocity 
distribution, U.. = CX™. The results of these calculations 
are then used to find the response to impulsive changes of 
velocity. Velocity profiles are computed numerically for 
three special values of M and the results are plotted. 

In the last part of this work, Schuh’s momentum-integral 
method for the solution of unsteady laminar boundary-layer 
problems is described and discussed. Certain simplifica- 
tions and limitations of his method are pointed out in the 
light of some computations based on previously calculated 
unsteady solutions. 

A brief review of boundary-layer solutions pertinent to 
the present work is included in Chapter I. 

Microfilm $2.00; Xerox $5.20. 102 pages. 


PRESSURE AND LAMINAR HEAT TRANSFER 
DISTRIBUTIONS IN THREE DIMENSIONAL 
HYPERSONIC FLOW 


(L. C. Card No. Mic 59-1779) 


Victor Zakkay, D.Ae.E. 
Polytechnic Institute of Brooklyn, 1959 


Adviser: Antonio Ferri 


An experimental investigation of the pressure and heat 
transfer distribution in hypersonic flow has been carried 
out. 

First there is presented a brief review of the methods 
of analysis available for the pressure and heat transfer 
distribution on axially symmetric cones at angles of attack 
and on conical bodies with elliptic crossection. An approx- 
imate method for determining the peripheral pressure dis- 
tribution about axially symmetric blunted cones at anangle 
of attack is developed. 
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Tests were performed at a Mach number of 6.0 in the 
hypersonic facility of the PIBAL to determine the heat 
transfer and pressure distribution over a blunted axially 
symmetric body at various angles of attack and over a 
conical body with an elliptic crossection. The measure- 
ments are compared with existing theories, and particu- 
larly with the recently developed theory of Vaglio-Laurin. 

In an appendix, a method for determining the cross- 
flow velocity gradient (@w/d) from the peripheral pres- 
sure distribution is included. 

Microfilm $2.00; Xerox $4.80. 92 pages. 


ENGINEERING, AGRICULTURAL 


DEPOSIT OF MIST-CONCENTRATE SPRAY 
AS INFLUENCED BY DROPLET SIZE, AIR 
VELOCITY, TEMPERATURE AND HUMIDITY 


(L. C. Card No. Mic 59-1327) 


Wesley Winnfred Gunkel, Ph.D. 
Michigan State University, 1957 


Supervisor: H. F. McColly 


In recent years, a new method of applying pesticides - 
namely mist-concentrate spraying - has been developed. 
With this method of spraying, the toxicant is suspended or 
dissolved in the liquid diluent at relatively high concentra- 
tions in the sprayer tank. This concentrated liquid is in- 
jected into a high velocity air stream and is carried to the 
treated surface in the form of mist droplets which usually 
range from 50 to 200 microns in diameter. | 

Although mist-concentrate spraying has many inherent 
advantages over dilute type application, certain problems 
remain to be solved. Of these problems, probably the most 
important is the relation of droplet size to overall deposit 
and pest control. The main objective of this study is to de- 
termine the optimum size of spray droplets for uniform 
distribution and maximum deposit of mist-concentrate 
sprays on plant surfaces under various climatic conditions. 

A special air-driven rotating disk spray apparatus was 
constructed to produce uniformly sized droplets, adjustable 
from 50 to 150 microns diameter. In conjunction with this 
apparatus, a speed measuring device to measure and regu- 
late the spinning top was designed, constructed and used. 
This latter device consisted of inserting a magnet in the 
rotor, and mounting pickup coils in close proximity to it. 
The coils were electrically connected to a cathode ray os- 
cilloscope and the resulting cycles generated were com- 
pared with an audio-frequency generator. A constant, low- 
pressure bubbler liquid feed and flowmeter were con- 
structed and utilized to maintain a constant regulated pes- 
ticide flow to the spinning disk sprayer. 

The spinning disk spray apparatus was mounted in a 
specially constructed spray stand in such a manner that 
some of the droplets produced were drawn into a vertical 
lucite wind tunnel, An insertion device was constructed in 
this tunnel that permitted leaf samples and droplet collect- 
ing slides to be exposed to the resulting mist of fairly uni- 
formly sized droplets. Leaf samples were exposed to three 





different sized droplets, 50, 100 and 150 micron diametefs, 
with varying parameters of temperature, relative humidity 
and air velocity. 

Microprojection equipment was utilized to measure and 
count the spray droplets. Resulting spray deposits on the 
leaf samples were measured quantitatively by polarographic 
analysis and qualitatively by a leaf printing technique. 

Since a complete randomized block experiment was not 
practical for the quantitative tests, a split-split plot analy- 
sis of variance was used. The main plots were tempera- 
ture variation, sub-plots were humidity differences, while 
droplet size and air velocities were randomized in the sub- 
sub plots. An analysis of data indicated that temperature, 
droplet size, air velocities and most interactions were 
highly significant while humidity was significant at the five 
percent level. The 150 micron droplets were most effec- 
tive at the lower temperatures. 

In the qualitative analysis of deposit uniformity, the 
main plots were droplet size, sub-plots were air velocities, 
and sub-sub plots were leaf position in relation to the mist 
stream. Leaf surfaces, both top and bottom were analyzed 
in the sub-sub-sub plots. An analysis of data indicated that 
air velocities, leaf positions and surfaces as well as most 
interactions were significant. 

Microfilm $2.00; Xerox $5.40. 106 pages. 


ENGINEERING, CHEMICAL 


EFFECT OF THE DISTRIBUTION OF 
RESIDENCE TIMES UPON THE PERFORMANCE 
OF AGITATED REACTORS 


(L. C. Card No. Mic 59-2105) 


Gordon Pringle Colpitts, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to investigate the relation- 
ship between the distribution of residence times and the 
amount of first-order conversion occurring in continuous, 
homogeneous, liquid-phase, flow systems. This study, pri- 
marily, is a comparison of measured conversions and con- 
versions calculated from the distribution of residence times 
and batch reaction rate constant. 

The amount of first-order conversion occurring in a 
flow system is calculated by considering the flow system 
to be equivalent to a very large number of slug-flow reac- 
tors in parallel in which liquid spends residence times 
ranging from zero in some reactors to time approaching 
infinite time in other reactors. The conversion for the 
whole system is the integrated average conversion for all 
the reactors. 

Preliminary data indicate that the distribution of resi- 
dence times for a small, stirred, one-compartment reac- 
tor, in which height and diameter are approximately equal, 
over a wide range of reactor variables such as propeller 
speed, nominal residence time and entrance positions of 
the feed is very close to that for a perfectly-mixed reactor, 

The reaction used is the hydrolysis of tertiary-butyl- 
bromide in aqueous ethyl alcohol containing 70 volume per- 
cent alcohol. The reaction rate constants are determined 
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by normal batch techniques by measuring concentration as 
a function of time in a batch reactor and the constants are 
correlated as a function of temperature, ethyl alcohol con- 
centration and initial concentration of tertiary-butyl- 
bromide. 

Distributions of residence times for three different 
reactors having distribution functions ranging from perfect 
mixing to slug flow are determined by injecting a pulse of 
dye into the inlet stream to the reactor and using a color- 
_imeter and recorder to measure and record continuously 
the concentration of dye as a function of time in the outlet 
stream. The normalized curve of concentration of dye in 
the outlet stream as a function of residence time is the 
distribution of residence times. For each run both the dis- 
tribution of residence times and the conversion actually oc- 
curring are measured. The distribution of residence times 
and reaction rate constant from the batch correlation are 
used to determine the calculated conversion. The differ- 
ences between calculated and measured conversions are 
compared and discussed from the points of view of being 
statistically real and, if real, whether they are of engi- 
neering importance. : ! 

For the reactors in which the distributions of residence 
times are close to either perfect mixing or slug flow the 
differences between measured and calculated conversions 
are of no importance. For the reactor with a distribution 
of residence times intermediate between perfect mixing 
and slug flow the difference between measured and calcu- 
lated conversions is (2.1 + 0.7% and may be of engineer- 
ing importance, | 
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HYDRATION OF N-BUTENE WITH 
CATION EXCHANGE RESIN 


(L. C. Card No. Mic 59-2110) 


William James Murray Douglas, Ph.D. 
University of Michigan, 1959 


The purpose of this investigation was to study the hy- 
dration of liquid n-butene to secondary butyl alcohol using 
a cation exchange resin as the catalyst. Liquid n-butene 
and water, and sometimes also secondary butyl alcohol, 
were passed over a bed of Dowex 50 X 8 (monosulfonated 
polystyrene resin, cross-linked with 8% divinylbenzene) at 
temperatures from 115° to 145°C. All measurements were 
made under steady-state conditions. The reactor product 
was collected at atmospheric temperature and pressure as 
two phases in equilibrium -- an aqueous alcohol liquid and 
a butene-rich gas. The alcohol content of the liquid prod- 
uct was determined by measurement of density. 

Hydration reaction rates and chemical equilibrium were 
determined, Using 100 - 200 mesh resin, integral reaction 
_ rates were measured as a function of temperature and 
space velocity. Rates at high space velocities were ex- 
trapolated to determine initial reaction rates, which were 
correlated with temperature as follows: 

r= 9.0 x 10” exp (-24800/RT) __¢ OS 


The volumetric efficiency of the resin for this reaction 
was estimated to be 97% for 100 - 200 mesh resin, and 89% 





for 50 - 100 mesh resin. These values indicate that resin 
phase diffusion is not a major determinant of reaction rate. 

At moderate flow rates the liquid phase mass transfer 
resistances were large, probably due to the presence of 
two almost completely immiscible liquid phases. For 100 
- 200 mesh resin the reaction rate remained a function of 
flow rate until the superficial velocity was increased to 
about 18 cm/min. 

Equilibrium conversions were measured using low 
space velocities and feeds containing secondary butyl al- 
cohol so that equilibrium could be approached both by hy- 
dration and by dehydration. For n-butene the equilibrium 
conversions were from 8 to 12%. These were correlated 
with feed compositions and with temperature over the range 
115° - 145°C. Slopes of several tie-lines representing si- 
multaneous chemical and phase equilibrium were deter- 
mined from equilibrium conversions for feeds of two dif- 
ferent butene/water ratios. These tie-lines show that the 
alcohol content of the butene-rich phases is much greater 
than that of the corresponding water-rich phases at equi- 
librium. 

Estimates of the desulfonation rate of the resin indicate 
that in the environment of the butene hydration reaction at 
145°C, it would take about 2 1/2 years for the resin to be 
50% desulfonated. 

Two related operations with the cation exchange resin 
were explored. For catalytic hydration of propylene, the 
reaction rates and equilibrium conversions are more fa- 
vorable than those for n-butene. Also, the cation exchange 
resin can replace the suifuric acid in the two-step esterifi- 
cation-hydrolysis process for secondary butyl alcohol. 


The hydration rates for the two-step process using the 


resin appeared to be much lower than those for the con- 


_ tinuous catalytic process. 
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COMPUTER-ASSISTED ANALYSIS OF 
REACTION KINETIC DATA FOR 
LIQUID-PHASE HYDROGENATION 


(L. C. Card No. Mic 59-1577) 


Edward James Freeh, Ph.D. 
The Ohio State University, 1958 


The availability of modern high speed computers makes 
feasible the solution of equations heretofore considered 
impractical. This study considers the use of computers 
as an aid to analyzing empirical kinetic data, especially in 
the development of rate equations which do not involve the 
assumption of a single rate controlling step. The kinetic 
data were obtained from the batch-wise catalytic liquid- 
phase hydrogenation of ethyl oleate to ethyl stearate on a 
nickel catalyst in a well-agitated, jacketed reactor. 

The analysis proceeded as follows: A physical model 
of the system behavior was postulated and the correspond- 
ing mathematical model, which formed the basis for the 
rate equation, was developed. The system was viewed as 
comprising a series of physical and chemical steps. Physi- 
cal processes included the dissolution of gaseous hydrogen 
in the liquid, mass transfer of reactants from the bulk 
phase to the liquid-solid interface, and diffussion of the de- 
sorbed product into the bulk liquid. The chemical processes 
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considered were the chemisorption of reactants and product 
and the catalyzed surface reaction. 

Special computer programs were developed for use with 
an IBM Model 650 digital computer to determine the con- 
stants in the rate equation for the best fit of the empirical 
data as determined by a least squares error criterion. 

' Analysis of the manner in which the postulated model de- 
viated from the actual system guided the development of 
modified rate equations providing better agreement, 

Details concerning computing procedures and the analy- 
sis of three rate equations are included. Results are in- 
terpreted in terms of “fractional resistances” and “proc- 
ess time contributions,” which provide a quantitative meas- 
ure of the instantaneous and integrated effect of individual 
steps in retarding the overall reaction. 

The experimental conditions covered a temperature 
range of 121 to 199° C and a hydrogen pressure of one and 
one-half to six atmospheres, reaching 90 per cent conver- 
sion in 40 to 240 minutes. For the above range of condi- 
tions, no resistance was large enough to make the corre- 
sponding step rate controlling. At low temperatures and 
high conversions, the surface reaction represents the ma- 
jor resistance, accounting for up to three-fourths of the 
total. Yet, at this same temperature, the higher rates ob- 
tained at low conversions cause the overall resistance to 
hydrogen transfer to be greater than one-half the total, 
with most of this resistance being in the chemisorption of 
hydrogen. The activation energy for chemisorption of both 
hydrogen and ethyl oleate was approximately 15,000 calo- 
ries per gram-mole, on the order of twice that for the sur- 
face reaction. The physical processes of mass transfer 
and hydrogen solution become of considerable importance 
with the high rates obtained at high temperatures and pres- 
sures. Microfilm $2.35; Xerox $8.20. 177 pages. 


STABILITY AND ACTIVITY OF 
COPPER CATALYSTS IN THE HYDROGENATION 
OF NITROBENZENE TO ANILINE 


“(L. C. Card No. Mic 59-2118) 


Keki Hormusji Gharda, Ph.D. 
University of Michigan, 1959 


Nitrobenzene and hydrogen were reacted to produce 
aniline in the vapor phase at atmospheric pressure and 
temperatures ranging from 350° to 550° F. over a fixed bed 
of catalyst in an all-glass continuous-flow reaction sys- 
tem. The temperature of this strongly exothermic reac- 
tion was controlled by surrounding the preheater and reac- 
tion tube (one inch in diameter and 18 inches long) with a 
bath of boiling liquid. Primary attention was given to the 
stability and activity of the catalysts. | 

The factors affecting catalyst stability were investi- 
gated in detail for a barium-promoted copper chromite 
catalyst supplied by the Girdler Company. Impurities such 
as sulfur compounds and dinitrobenzenes in the feed and 
the actual temperature of the catalyst particles strongly 
influence the stability of this catalyst. The bulk tempera- 
ture of the reactants, the mol ratio of nitrobenzene to hy- 
drogen and the particle size of this catalyst are important 
inasmuch as they affect the temperature of the catalyst 
particles. Deactivation of this catalyst either by impure 





feed or by high temperature is essential irreversible; that 
is, the activity cannot be restored by oxidation followed by 
reduction. 

Several other copper catalysts -- some commercially 
available and some prepared by the author -- were studied 
at the reaction conditions found to be optimum for stability 
of the Girdler catalyst. Several of these catalysts are al- 
most as active and stable as the Girdler catalyst; others 
have poorer stability and activity. 

The effect of space velocity on conversion was deter - 
mined at 400° F. over the Girdler catalyst. The rate con- 
trolling step appears to be the surface reaction with dis- 
sociation of nitrobenzene and the rate of the reaction can 
be expressed by the equation: 


r= 0.475 VPno, Pr, 


r = rate of the reaction in gm. mols of nitro- 
benzene reacted/hr. gm. of catalyst. 


where 


Pro, = partial pressure of nitrobenzene in atmos- 
. pheres. 


P;;, = partial pressure of hydrogen in atmos- 
| pheres. 
Microfilm $2.00; Xerox $4.20. 80 pages. 


SOLID CONDENSATION RATES IN LAMINAR 
FLOW PAST CYLINDERS AND PLATES 


(L. C. Card No. Mic 59-1488) 


Fred H. Kant, Eng.Sc.D. 
Columbia University, 1957 


Although solid condensation (desublimation) is used in 
many industrial processes, hardly any studies of the vari- 
ables affecting solid condensation rates have been reported 
in the literature. This present work was undertaken to in- 
terpret solid condensation rates by comparison with mass 
transfer correlations for other systems, and to see whether 
the surface crystallization step affects the overall rate. 

In particular, a study was made of the solid condensa- 
tion of naphthalene from a dilute, supersaturated air stream 
on a cooled naphthalene substrate in the form of a cylinder 
or a cast plate. These were rather small (1/8 in. long plate 
and 1/4 in. diameter cylinder) and were placed in a 2 in. 
duct with the plate parallel to and the cylinder perpendicu- 
lar to the direction of flow. Air, saturated with naphtha- 
lene at a given temperature, was circulated through the test 
duct at 10 to 40 cfm. The plate or cylinder was cooled by 
circulating air or water under the surface. Mass Transfer 
rates were determined by measuring the rate of advance of 
the gas-solid interface with a cathetometer. By restricting 
the growth to a maximum value it was possible to measure 
interfacial temperatures with properly located thermo- 
couples. 

For supersaturations less than 20% (defined as the max- 
imum ratio of actual vapor pressure to saturated vapor 
pressure occurring in the boundary layer less than 1.20) 
and for laminar flow in the boundary layer (Reynolds num- 
ber less than about 200,000 based on plate length or cylin- 
der diameter), it appears that the condensation process is 
controlled by diffusion of gas to the gas - solid interface. 
This was indicated by the equality of condensation and 
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evaporation rates for equal driving forces. For both the 
flat plate and the cylinder, it was possible to check this 
fact by evaporating freshly grown vapor deposits. Had a 
surface crystallization step been rate controlling, conden- 
sation rates would have been lower than evaporation rates. 

The data for condensation on flat plates and cylinders 
were compared with existing correlations based mostly on 
the evaporation of liquids. These included: 

(1) the correlation of the mass transfer coefficient, 
k, with the Reynolds number, according to which k « Re*°®-5 

(2) the correlation of the dimensionless j - factor 
with the Reynolds number, according to which j « Re~°*° 

(3) in the case of the cylinder, the variation of mass 
transfer rate with position on the circumference (based on 
sublimation studies). 

It was found in all cases that the condensation data 
agreed fairly well with the above correlations. 

The deposits grown from the vapor phase were porous. 
The deposit density was estimated to be between one - 
quarter and one - sixth that of bulk naphthalene, based on 
a comparison of evaporation rates of the deposit and the 
cast substrate. Microfilm $2.50; Xerox $8.80. 192 pages. 


THE EFFECT OF BRANCHING ON THE 
DILUTE SOLUTION AND BULK PROPERTIES 
OF POLYVINYL ACETATE 


(L. C. Card No. Mic 59-2150) 


Victor Clarence Long, Ph.D. 
University of Michigan, 1959 


The study was intended to contribute to the better un- 
derstanding of the relation between branching and polymer 
properties, - | 

Linear and branched fractions of polyvinyl acetate wer 
prepared and characterized by solution viscosity, light- 
scattering, and hydrolysis measurements. The melt vis- 
cosities of selected fractions were also determined. 

_ For a given molecular weight, the intrinsic viscosity, 
radius of gyration, and the second virial coefficient were 
generally lower for branched fractions than for linear ones. 
Also, for values of intrinsic viscosity above about two and 
one half, the branched fractions had higher values of Hug- 
gins k*, 

Dilute solutions of the branched fractions were more 
non-Newtonian than linear ones when compared on an in- 
trinsic viscosity basis. However, at a given molecular 
weight, the shear dependence was approximately equal, re- 
gardless of structure, and increased with increasing mo- 
lecular weight. A direct relationship was also found be- 
tween shear dependence and Huggins k"'. 

The Stockmayer and Fixman treatment of the intrinsic 
viscosity-molecular weight data appeared to provide the 
mose realistic measure of the number of branches per 
molecule. It was shown that the usefulness of the radius 
of gyration for detecting branching was seriously hampered 
by both differences in polydispersity and the excluded vol- 
ume effect. Also, the presence of non-hydrolyzable 
branches caused the hydrolysis data to underestimate the 
degree of branching. 

The presence of branching resulted in an increase in 
melt viscosity for a given molecular weight. This increase 





in melt viscosity showed a direct dependence on the aver- 
age branch length, but little dependence on the number of 
branches per molecule. 

It was concluded that the non-Newtonian behavior of a 
polymer solution is responsible for a major portion of the 
increase in k' usually noted for branched samples. The 
measurement of shear dependence or k' provides a quali- 
tative means of detecting branches under certain condi- 
tions, but the success of these measurements are actually 
dependent upon the fundamental difference between branched 
and linear molecules in solution, namely the difference in 
molecular weight for a given solution size. 

It was also concluded that branching can enhance the 
melt viscosity providing the branch length is sufficiently 
above a certain critical chain length so that adequate chain 
entanglements can occur. 

Microfilm $2.00; Xerox $6.60. 139 pages. 


LONGITUDINAL MIXING IN 
PULSED EXTRACTION COLUMNS 


(L. C. Card No. Mic 59-1228) 


Brian Wayne Mar, Ph.D. 
University of Washington, 1958 


Supervisor: Professor A. L. Babb 


Back-mixing was studied in a two inch diameter pulsed 
column by the steady state and the delta injection tracer 
techniques. The effects of plate spacing, plate thickness, 
hole diameter, continuous and dispersed phase velocities, 
pulse frequencies and amplitudes, interfacial tension, dis- 
persed phase viscosity and density difference of the two 
phases were determined from experiments selected on the 
basis of a factorial design. A turbulent diffusion model 
was used to calculate eddy diffusivities and the experimen- 
tal data were analyzed statistically to test for the signifi- 
cance of the selected variables. The important variables 
were arranged in dimensionless groups and an empirical 
correlating equation was derived from the data using a 
multiple regression technique. The final equation predicts 
values of a modified Peclet number with an average devia- 
tion of 17 percent from the experimental values. A nomo- 
graph was constructed for ease in computation of the pre- 
dicted values. 

The concentration gradient in a pulsed column can be 
expressed mathematically in terms of the Peclet number, 
the number of transfer units, and two dimensionless length 
ratios. The basic equation is a fourth order differential 
equation and its solution can be presented in a Colburn type 
plot relating the Peclet number, the number of transfer 
units and the extraction efficiency. | 

The steady state technique measured diffusion in the 
backward direction. Diffusion in the forward direction, 
measured by the delta injection technique, was found to be 
identical with the backward diffusion. 

It was found that back-mixing could be minimized by 
the use of higher continuous phase velocities, smaller plate 
spacings, and smaller hole diameters. Plastic plates were 
found to yield higher eddy diffusivities than stainless steel 
plates. Microfilm $2.00; Xerox $6.00. 124 pages. 
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MASS TRANSFER IN THE CATALYTIC 
LIQUID-PHASE HYDROGENATION OF 
ALPHA-METHYLSTYRENE IN 
A STIRRED REACTOR 


(L. C. Card No. Mic 59-1406) 


Jacob David Polejes, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Olaf A. Hougen 


Stirred reactors retain their industrial importance de- 
spite the present-day trend to continuous-type operation. 
In this thesis, the liquid-phase catalytic hydrogenation of 
alpha-methylstyrene to cumene is investigated. 

The catalyst consisted of palladium supported on an 
alumina powder, and was suspended in the reactor by the 
stirring action of an impeller. Hydrogenation was per- 
formed in a stirred autoclave, of one gallon capacity, fitted 
with baffles, cooling coils, gas sparger, and a paddle-type 
impeller. Reaction-rate data were obtained by measuring 
the change in refractive index of liquid samples as the hy- 
drogenation progressed, The range of variables studied 
was as follows: 


(a) Stirring speed, N; 130 to 800 rpm 


(b) Average superficial gas velocity, Vs, based on in- 
side diameter of reactor and temperature and pres- 
sure of reaction; 2.0 to 110.6 cm/min 


(c) Catalyst loading, m; 0.625 to 3.571 gm/liter 
(d) Pressure; 5 to 40 psig 
(e) Temperature; 60° to 100° F 


Under the conditions investigated, the reaction was 
found to be controlled by the transfer of hydrogen from the 
gas bubbles to the liquid at the catalyst surface. The hy- 
drogenation of alpha-methylstyrene to cumene occurred at 
the catalyst surface only. The surface reaction offered 
negligible resistance compared to the. diffusional resist- 
ance. 

A correlation of rate data for pure hydrogen was made, 
expressing the total resistance as the sum of three liquid- 
phase resistances. These included: 


(a) A resistance due to mass transfer through an ef- 
_ fective liquid film surrounding the gas bubbles. 


(b) A resistance due to mass transfer through an ef- 
fective liquid film surrounding the catalyst parti- 
cles. 


(c) A resistance due to non-uniform catalyst distribu-| 
tion at high catalyst loadings. 


Each liquid-phase resistance was expressed as an ex- 
ponential function of various dimensionless groups govern- 
ing the mass-transfer process. The correlation thus per- 
mits the calculation of overall mass-transfer coefficients, 
for the present system, with a knowledge of several oper- 
ating variables. In dimensionless form, the correlation 
was as follows: 


R= Rp+ Rs t+ Rp 

R = (Ny,,)* = 0.0177 (0.933 - 1/m) (Npe) 
+ 0.0012 (m)™? (Np.)-*?  (Ns-)7°"* 
+ 33,200 (Nriow) (NRe)~*° (Ns) 3 





with the restriction that; 
Rp = Ofor 1/m > 0,933 


The symbols in the above expression have the follow- 
ing meanings: 


= overall mass-transfer resistance 
non-uniform distribution resistance 
solid-side resistance 
bubble-side resistance 
catalyst loading, gm/liter alpha-methylstyrene 
mass-transfer Nusselt number 


Reynolds number based on impeller stirring 
speed 


Schmidt number 


Neiow = dimensionless flow number containing the re- 
ciprocal of the superficial gas velocity 


As a secondary experimental study, the gas-phase re- 
Sistance was shown to be negligible for the present sys- 
tem. Introduction of nitrogen as an inert gas in the gas 
stream was used for this investigation. 

Finally, data on the solubility of hydrogen in alpha- 
methylstyrene as a function of temperature were experi- 
mentally obtained at one atmosphere. The solubility data 
were needed because the overall mass-transfer coefficient 
for the reaction was based on a liquid-phase driving poten- 
tial. Microfilm $3.20; Xerox $11.00. 246 pages. 


VAPOR-LIQUID EQUILIBRIUM OF ALIPHATIC 
ALCOHOL-ARYL HYDROCARBON SOLUTIONS 


(L. C. Card No. Mic 59-1549) 


James Franklin Tooke, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor Jesse Coates 


An investigation of vapor-liquid equilibrium was made 
of aliphatic alcohol-aryl hydrocarbon solutions. Experi- 
mental data for the vapor-liquid equilibrium compositions 
and equilibrium temperatures at a constant pressure of one 
atmosphere were collected over the entire composition 
range for the binary systems: toluene-n-butanol, ethyl- 
benzene-n-butanol, n-propylbenzene-n-butanol, benzene- 
sec-butanol, toluene-sec-butanol, and ethylbenzene-sec- 
butanol. A Jones, Schoenborn, and Colburn designed equi- 
librium still of pyrex glass construction was used for ob- 
taining the data. Data for the benzene-normal alcohol se- 
ries through n-pentanol collected at these laboratories by 
Gautreaux, Wehe, and Arnold” are also included for dis- 
cussion. 

Deviations of these solutions from ideality were re- 
ported as activity coefficients and as excess free energies 
of mixing. All the systems showed non-ideal behavior. 
The degree of non-ideality for binary systems of the aryl 
hydrocarbon-alcohol series was approximately the same 
for all the members of the aromatic series when used with 
the same alcohol. The degree of non-ideality for binary 
systems of the benzene-normal alcohol series decreased 
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uniformly as the molecular weight of the normal alcohol 
increased. For the five systems for which data were avail- 
able the maximum value of G®/2.303 RT was a linear func- 
tion of the number of carbon atoms in the alcohol. 

The Wehe and Coates’* method of correlation applica- 
ble to homologous series was further tested for the sys- 
tems for which experimental data were collected with good 
results. 

The excess free energy and the ratio of the activity co- 
efficients were correlated with composition for each binary 
system employing the empirical Redlich and Kister equa- 
tions. Three-constant equations expressed the data ade- 
quately. Each constant was found to vary practically lin- 
early with the number of carbon atoms comprising the ho- 
molog for binary systems of the homologous compounds 
with a common dissimilar component. The linear relation- 
ship held for both cases of binary solutions of homologous 
normal alcohols with a common aryl hydrocarbon compo- 
nent and binary solutions of homologous aryl hydrocarbons 
with a common aliphatic alcohol component. This relation- 
ship can be used in predicting vapor-liquid equilibrium data 
for a system comprised of a homologous compound and a 
common component, if data are available for at least two 
other compounds of the homologous series and the common 
component. Microfilm $2.15; Xerox $7.60. 162 pages. 
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-SLAB-BAND FLOOR CONSTRUCTION 
(L. C. Card No. Mic 59-2134) 


Kuo-Liang Hsu, Ph.D. 
University of Michigan, 1959 


Slab-band floor construction is a type of reinforced con- 
crete construction in which the floor slab is supported by 
wide shallow beams rather than by beams of usual propor- 
tions. The wide shallow beams are called slab-bands. 

The investigation reported in this thesis has two main 
objectives. The first is to study, experimentally and theo- 
retically, the structural behavior of slab-band floor sys- 
tems under static gravity loads. The second objective is 
to develop, on the basis of model tests, moment and shear 
coefficients recommended for use in the design of slab- 
band floors. 

Tests were made on a Plexiglas model constructed to 
a a. scale. The measured strains were converted to 
stresses in the prototype. These Stresses were compared 
with stresses in the prototype calculated by common meth- 
ods of frame analysis which would be used for flat slab con- 
struction, in the absence of a specification covering slab- 
band construction. | 

The comparison of stresses obtained by tests with those 
calculated by frame analysis showed substantial agreement 
at critical sections. There were some quite large discrep- 
ancies at unimportant locations. The comparison indicated 
that the test results were comparable to results that would 
be obtained by tedious design methods. It seemed reason- 
able, therefore, to use the test results as a basis for mo- 





ment and shear factors which could be used in a simplified 
design procedure. Such factors were developed and they 
result in a design procedure similar to that specified by 
A.C.I. Building Code for flat slabs. 

Comparative designs were also made using four types 
of floor construction for a typical interior panel. A com- 
parison of materials required per panel indicates that slab- 
band floor construction will result in savings in total cost 
of concrete and steel. These savings are in addition to 
savings arising from decreased story height. 

Microfilm $3.70; Xerox $12.60. 288 pages. 


A STUDY OF THE FACTORS WHICH AFFECT 
THE APPLICATION OF STOKES’ LAW 
TO PARTICLE-SIZE DETERMINATION 
BY SEDIMENTATION 


(L. C. Card No. Mic 59-1959) 


Guy Jean-Marie Le Moigne, Ph.D. 
Cornell University, 1958 


In recent years there has been considerable interest in 
the development of new methods for determining the size 
of particles because the relations between particle-size 
and various properties of the materials involved have found 
applications in practically every field of engineering and 
industry. 

A survey of the literature revealed that insufficient co- 
operation between workers in the different fields concerned 
with sedimentation analyses has yielded conflicting conclu- 
sions about the influence of certain factors upon size analy- 
sis results. This survey also showed that, in many cases, 
some of the factors which appreciably affect the accuracy 
of test results have been partially neglected. An attempt 
was made in this thesis to fulfill the need for clarification 
and proper evaluation of the factors which significantly in- | 
fluence sedimentation analyses results. The research was 
undertaken with the intention to analyze, discuss, and bring 
together the many contributions which are to be found widely 
scattered throughout the literature and an effort was made 
--by means of theoretical and experimental investigations 
--to throw some additional light on the problem. Thestudy 
was treated in four parts, the grouping of the factors being 
essentially based according to their more important rela- 
tionships. Special attention was paid throughout the study 
to the hydrometer method because it is one of the most 
widely used methods. 

The application of Stokes’ Law assumes that the par- 
ticles are dispersed and the success of any analysis de- 
pends first upon the preparation of the sample. The fac- 
tors affecting the various dispersion procedures are dis- 
cussed and modifications to A.S.T.M. specifications are 
suggested regarding the determination of dry weights of 


specimens and the choice of physical agitation. 


As the infinite fluid assumed by Stokes is a practical 
impossibility, the application of Stokes’ Law implies that 
the interference of particles by other particles or by the 
walls of the container is sufficiently small to be neglected, 


and the extent to which this assumption is satisfied was 


also studied. A lack of agreement was found in the litera- 
ture as to the choice of particle concentration, and experi- 
ments were performed to check the validity of the various 
theories. It was shown that soils engineers have not paid 
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enough attention to this factor and modifications to A.S.T.M. 
specifications were proposed, 

The effect of shape and orientation of the particles is 
often considered as one of the greatest limitations to an ac- 
curate application of Stokes’ Law and this factor was con- 
sidered. Evidence is given that, with respect to the be- 
havior of clay formation, particle thickness is the most 
significant parameter, and equations are proposed for eval- 
uating particle thickness from the results of sedimentation 
tests. These should be of value in interpreting the engi- 
neering characteristics of clays. _ 

The influence of temperature, density of particles and 
depth of sampling are discussed. It is shown that small 
and slow temperature changes do not affect appreciably the 
accuracy of test results and that consequently an insulated 
container should generally prove adequate. It was also 
shown that when Professor Hough’s pycnometer method is 
used in connection with the hydrometer method it is not 
necessary to know the density of particles in order to cal- 
culate the percentage corresponding to a given hydrometer 
reading. Finally, a discussion of the present theories of 
errors associated with the determination of the depth of 
sampling showed that these errors are negligible evenwhen | 
the hydrometer method is used. 

Microfilm $2.50; Xerox $8.80. 191 pages. 
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A SYNCHRONOUSLY SWITCHED 
BINARY COMMUNICATIONS SYSTEM 


(L. C. Card No. Mic 59-1769) 


Kenneth K, Clarke, D.E.E. 
. Polytechnic Institute of Brooklyn, 1959 
Adviser: Mischa Schwartz 

This dissertation considers a binary communication 
system employing equal energy Mark and Space signals, a 
receiver whose tuned circuits are unblanked in synchro- 
nism with the transmission of each symbol, and a likeli- 
hood ratio type, coherent detector. The aim of the study 
is to discover the capabilities of such a system. 

The initial theoretical work consists of a derivation of 
the buildup of gaussian noise in a double energy storage 
element, tuned circuit starting from zero initial conditions. 
The derivation is accomplished both as an extension of the 
work of Lampard and also from the Brownian motion ap- 
proach of Wang and Uhlenbeck. The derivation is normal- 
ized so that for Q>5 the result is independent of the cir- 
cuit configuration. 

The noise build up in a suddenly unblanked tuned cir- 
cuit is combined with the build up of ideal and practical, 
band limited, signals in such circuits. The combination 
of this data produces curves for the build up of the cycle 
peak, instantaneous, signal-to-noise ratios in a switched, 
tuned circuit. 

The noise suppressing efficiency concept of Dwork and 
Rieger is now employed and extended so that one may con- 





sider the case where the error rate for a practical signal 


sampled at a carrier cycle peak is compared with the er- 
ror rate obtainable with an ideal sine wave burst of equal 
energy and with sampling at the burst completion. This 
efficiency, 7,, is calculated and plotted for switched and 
non-switched systems with ideal inputs and for switched 
systems with practical band limited signals. 

The possibility of reducing error rates by multiple 


- samples is examined both theoretically and experimentally. 


It is shown that in a switched system the Bandwidth-Bit pe- 
riod product restriction common to non-switched systems 
vanishes. This means that rather than employing a low Q 
circuit and several independent samples, one always gains 
by raising the Q and taking a single sample near the pulse 
completion. The problem remains as to whether a combi- 
nation of partially correlated samples from the high Q cir- 
cuit would not lead to an even lower error rate than the 
single final sample. Experimental results are presented, 
which although not conclusive, seem to indicate that the _ 
multiple sample case should lead to error rates consider- 
ably below the single sample case. Approximate theoreti- 
cal calculations for the probability of two adjoining peaks _ 
both turning the detector ON, or both failing to turn it ON, 
are presented and experimentally verified. 

Microfilm $2.00; Xerox $4.20. 77 pages. 


ALTERNATIVE DETECTION OF MODULATIONS IN 
CO-CHANNEL FREQUENCY MODULATION 


(L. C. Card No. Mic 59-2112) 


Hansford White Farris, Ph.D. 
University of Michigan, 1959 


The problem treated in this investigation is that of ren- 
dering the weaker of two co-channel frequency modulated 
signals readable in spite of the well-known capture effect 
which ordinarily suppresses the weaker signal. As most 
of the previous work in the FM interference area has been 
concerned with enhancing the effect of the strong signal in 
its suppression action, and because the results of this ef- 
fort are utilized in the present study, the published studies 
are reviewed in detail. 

The technique involved takes advantage of two situa- 
tions, namely, the natural tendency of a strong FM signal 
not to be influenced on the average by the presence of a 
weaker signal and the recent development of suitable meth- 
ods of strong-signal enhancement. With the strong signal 
available free of the amplitude and frequency interference 
effects due to the co-channel presence of the weak one, the 
receiver considered here performs the operation of sub- 
tracting the strong signal from the linear combination of 
strong and weak signals, leaving the weak signal to be de- 
tected in the usual manner. 

The experimental work demonstrates the feasibility of 
the method and results obtained with two signals differing 
in level by from ten to twenty decibels are given. Read- 
ability of voice-modulated signals is achieved on an al- 
ternative basis, either modulation being selected by means 
of a single switch. The effects of interference by noise and 
by the unwanted signal are treated for the overall channel, 

From the results obtained, it can be concluded that an 
amplitude-discriminatory receiver capable of resolving 
two co-channel frequency-modulated signals is feasible. 
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The possible areas of application for such a device include 
common-channel broadcasting of stereophonic program 
material, doubling the number of frequency-shift teletype 
or telegraph systems which may be operated over a single 
channel, and increasing the number of systems which can 
be operated under crowded spectrum conditions. 
Microfilm $2.00; Xerox $4.40. 82 pages. 


STUDY OF THE USE OF NON-SIMULTANEOUS 
MEASUREMENTS IN TRIANGULATION 


(L. C. Card No. Mic 59-2115) 


Robert Emil Frese, Ph.D. 
University of Michigan, 1959 


It is not always practical to use simultaneous bearing 
measurements to estimate the location of a target by tri- 
angulation. Therefore, non-simultaneous measurements, 
which produce larger error in the estimation if the target 
is moving, must be considered. In this study, the magni- 
tude of the error in the estimated location of a target, 
termed the position error, is investigated. This investi- 
gation provides a basis for evaluating the accuracy of ex- 
isting or proposed triangulation systems, and provides a 
means for selecting parameter values and for deciding 
whether or not to use non-simultaneous measurements in 
the design of triangulation systems. | 

This study is restricted to two dimensions, i.e., to tri- 
angulation in a plane. The estimate of the target location _ 
is the centroid or weighted centroid of the intersections 
formed by all combinations of bearing-reading lines taken 
two ata time. Quantitative investigation was performed 
in terms of normalized system parameters for two types 
of triangulation systems composed of three bearing meas- 
urement stations: (1) a conventional system in which the 
bearing readings from all three stations are used to esti- 
mate the location of the target, and (2) a modified system 
in which the reading with the greatest age is omitted from 
the estimate. In the study of both systems, the error in, 
and the age af, the bearing measurements at the time the 
estimate is performed, i.e., the components of position 
error, are described by a normal and a uniform probability 
distribution, respectively. 

The procedures used in this study have been selected 
to be applicable to the quantitative investigation of more 
than three bearing-measurement stations and to the use of 
other probability distributions for the components of posi- 
tion error. Equations for the position error are derived 
for a target arbitrarily located with respect to any number 
of bearing-measurement stations. These equations are 
approximated for the case of small error in the bearing 
readings and an upper bound for the error in the approxi- 
mation is determined. 

For both the conventional and modified three-station 
systems, it is demonstrated that the variation in position 
error is small as a target is moved throughout a large re- 
gion which includes the center of the equilateral triangle 
formed by the stations and which is one-half of the area of 
the triangle. Therefore, quantitative studies of the posi- 
tion error have been performed only for a target iocated 
at the center of the triangle. A digital computer has been 
used to calculate cumulative probability distributions for 





both the conventional and modified systems. Only targets 
which are traveling a straight line path are considered. 
The probability distributions which describe the compo- 
nents of position error are approximated by discrete prob- 
ability distributions and are combined by systematically 
considering all of the possibie combinations of the values 
of the-component errors. 

The result of the computer study is a set of probability 
distributions for the position error in the conventional and 
modified three-station systems in terms of :<:rmalized 
system parameters. In addition, a solution in .losed form 
is presented for a limiting case for the modified system. 

A measure of the accuracy of the method used to combine 
the probability distributions for the component errors is 
presented, 3 

In this study, the feasibility of using a weighted centroid 
rather than a more complicated criterion which has been 
suggested as an estimate of the target locations is demon- 
strated. In addition, the degree and range of validity of a 
geometric approximation used with only intuitive justifica- 
tion in previous studies is determined. 

From the results of the study, the circumstances under 
which a modified three-station system provides less error 
than a conventional system can be specified. The results 
themselves are of direct use in the design of and the evalu- 
ation of the accuracy of three-station triangulation systems 


which use non-simultaneous bearing readings. 
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ERROR CHECKING AND THE STRUCTURE OF 
BINARY ADDITION 


(L. C. Card No. Mic 59-2117) 


Harvey Louis Garner, Ph.D. 
University of Michigan, 1959 


In this thesis, the effectiveness of error checking in a 
computer arithmetic unit is discussed. In particular, two 
types of error checks are considered, The two types of | 
checks are the digital parity check and the numerical par- 
ity check. 

The conventional digital parity check is shown to have 
the properties of arithmetic invariance required to check 
arithmetic operations if cognizance of the number of gen- 
erated carries is maintained. A definition of the digital 
parity check in terms of the sum of the symbols modulo b, 
where b is the base of the number system, is given. This 
definition is more fundamental than the usual definition of 
the digital parity check given for the binary number sys- 
tem in terms of the oddness or the evenness of the number 
of ones contained in the representation. The new definition 
permits generalization of the digital parity check to non- 
binary number systems. 

The numerical check is based on the concept of linear 
congruences. The check base may be any number except 
the magnitude of the number base. The main advantage of 
the numerical check is that carry cognizance is not re- 
quired, The check is, however, sensitive to carry mal- 
functions. 

The question of the effectiveness of the different parity 
checks in the detection of errors is closely related to the 
logical structure of the adder. If it were not for carry 
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propagation it would be easy to obtain independence of the 
elements involved in the addition process and the simple 
digital parity check would be one hundred per cent effec- 
tive against single component malfunctions. It is possible 
to design arithmetic structures in which each carry ele- 
ment is determined independently. However, a severe pen- 
alty in terms of time or equipment is associated with struc- 
tures of this type. The structure of the conventional paral- 
lel binary adder is investigated using the concepts and op- 
erations associated with vector spaces. A natural exten- 
sion of the vector space concept of measure resulted in the 
specification of three new addition algorithms. The algo- 
rithms provide an interesting description of the addition 
process but do not lead to logical circuits having ~ ad- 
vantage over the conventional circuits. 

The study of the structure of the errors for a standard 
parallel adder has shown that the propagated errors due to 
single logical element malfunctions exist in only twoforms. 
The two forms are a series of zeros terminated by a one 
or a series of ones terminated by a zero. The probability 
of error propagation is a function of the type of malfunction 
_ which initiated the error. Four different classes of error 
propagation probabilities exist. A simple digital parity 
check consisting of only one parity check bit has a proba- 
bility of success of 2/3, 3/4, 1/3 and 5/9 for each of the 
four possible error propagation probabilities. The digital 
check may be considerably more effective in the detection 
of errors if more than one parity check digit is employed. 
However, the extension of the digital check to include addi- 
tional check digits is not particularly fruitful since the nu- 
merical parity check modulo 3 is 100 per cent effective. 

The numerical check is superior to the digital check 
for the purposes of error detection. However, the exten- 
sion of the numerica! check to include multiple checks with 
respect to relatively prime check bases does not provide 
the information needed to correct an erroneous represen- 
tation unless the check representation contains all of the 
information of the original representation. In this case it 
becomes possible to carry out the arithmetic operations 
in terms of the check representation and the original rep- 
resentation may be ignored. We have called the numerical 


check representation for this case a “residue number sys- | 


tem.” The redundancy needed for error correction is ob- 
tained by using additional check digits. The residue num- 
ber system obtains independence of the digits of the repre- 
sentation. Addition and multiplication are both defined op- 
erations and are executed without carry between the residue- 
digits. However, the operation of division and determina- 
tion of relative magnitude are difficult to obtain. 

Microfilm $2.15; Xerox $7.60. 162 pages. 


AN ANALYSIS OF THE ELECTRICAL 
CHARACTERISTICS OF 
STRUCTURALLY SUPPORTED RADOMES 


(L., C. Card No. Mic 59-1585) 


Peter Dean Kennedy, Ph.D. 
The Ohio State University, 1958 


The antennas. of large ground-based radars must be 
protected from high velocity winds and the formation of 
ice by shelters which are required to have as little effect 





as possible on the electrical characteristics of the antenna. 
For antennas having dimensions in the approximate range 
of twenty to several hundred feet, these shelters, which 
are called radomes, must incorporate structural members 
for mechanical support. The purpose of this work is to de- 
scribe a relatively simple, yet reasonably accurate, method 
for analyzing the electrical effects of such radomes on the 
antenna characteristics. 

The principles of radar operation and a general de- 
scription of the type of radome to be analyzed are reviewed 
in Chapter 1. The various radome effects are described 
and the method of analysis is outlined. 

Chapter 2 describes the scattered radiation of a single 
rib of the radome. Cylindrical ribs are analyzed in detail 
because the circular cross section is a fair approximation 
to square, rectangular, or I-beam cross sections (espe- 
cially when the diameter is less than one wavelength), and 
experimental results are given for rectangular ribs formed 
of both conducting and dielectric material. It is shown that 
for analytical purposes, the rib can be replaced by a cur- 
rent flowing along its axis, and then, in order to greatly 
simplify the comparison of the scattered radiation and the 
direct radiation of the antenna, the “induced current ratio” 
is defined as the ratio of the total effective current in- 
duced on a rib to the total equivalent current on a strip of 
the antenna aperture having the same width as the rib it- 
self. 

It is necessary to find the sum of the contributions of 
the various ribs in the array to find the effect of the com- 
plete radome, and the methods of finding the total scattered 
radiation for regular and irregular arrays are discussed 
in Chapter 3. The validity of several simplifying assump- 
tions is examined, 

Chapter 4 treats the combination of the scattered radi- 
ation and the antenna radiation to find the actual fields that 
exist when the radome is in place. These total fields must 
be determined to evaluate the effects of the radome, such 
as the loss in main beam signal power or change in side 
lobe levels. A comparison of calculated and experimental 
results for a simple array is given. 

Microfilm $2.00; Xerox $5.00. 96 pages. 


STUDY OF HIGH-TEMPERATURE ELECTRONS 
ORIGINATING IN STREAMS FLOWING IN CROSSED 
D-C ELECTRIC AND MAGNETIC FIELDS 


(L. C. Card No. Mic 59-2155) 


Murray Henri Miller, Ph.D. 
University of Michigan, 1959 


This study is an investigation of the energy exchange 
between electrons in streams flowing in crossed d-c elec- 
tric and magnetic fields. It is observed that electrons in 
such streams, under certain conditions, are collected by 
electrodes which are considerably negative relative to the 
cathode from which the stream originates. This phenome- 
non indicates electrons gain energy considerably in excess 
of what their motion ir d-c fields prescribes. 

An experimental stream analyzer was constructed to 
determine the principal characteristics of the phenomena 
over wide ranges of the independent variables involved. 

It is found that an energy exchange occurs between electrons 
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as they flow through a slow-drift region in the vicinity of 
the cathode. The distribution of energy among the elec- 
trons as they emerge from the slow-drift region is approx- 
imately Maxwellian; in the present measurements a tem- 
perature on the order of 300,000°C is obtained. In addi- 
tion, a narrow-band r-f signal with a frequency on the or- 
der of 2.5 kilomegacycles/second was detected by an r-f 
probe inserted in the vicinity of the cathode. Measure- 
ments were also made of the characteristics of the stream 
as it flowed in a uniform d-c crossed-field environment. 

A theory is developed, based on the experimental evi- 


dence, which provides a reasonable explanation of the meas- | 


urements and is qualitatively in agreement with their gen- 
eral behavior. The crossed-field phenomena are, in sev- 
eral respects, similar to phenomena associated with a low- 
pressure gas discharge. The theory provides a framework 
within which further experimental and theoretical investi- 
gations can be developed. 

Microfilm $3.05; Xerox $10.40. 235 pages. 


EXECUTIVE-CONTROLLED ADAPTIVE SYSTEMS 
(L. C. Card No. Mic 59-1777) 


Robert Staffin, D.E.E. 
Polytechnic Institute of Brooklyn, 1959 


. Adviser: Dr. John G. Truxal 


In this introductory era of supersonic flight, space 
travel, and complex industrial processes, the control engi- 
neer is frequently confronted with the problem of designing 
control systems where little significant information is 
known about the process to be controlled, where the prop- 
erties of the process vary over an extraordinarily large 
range, and where the characteristics of the system input 
signals change markedly with time. The purpose of this 
investigation is to present an approach to the above prob- 
lem which will enable the designer to cope with such situ- 
ations when they arise. 

For a given process there are numerous conventional 
procedures for designing the appropriate compensation so 
that the desired closed-loop performance is obtained. A 
high loop gain is normally required to achieve a relative 
insensitivity to variations in the process. If, however, the 
_ parameter variations are extremely large, the gain re- 
quired to maintain the specified system performance may 
become so high as to be unobtainable because of noise or 
saturation limitations. As an alternative to increasing the 
gain, the transfer characteristic of the compensator can 
be altered to adjust for large changes in the process. Sys- 
tems in which the compensation is automatically adjusted 
to offset the effects of extreme variations in the process 
or in the input signal are called “adaptive systems”. _ 

In an executive-controlled adaptive system, the self- 
adjusting compensator is a computer which is functionally 
divided into three major sections; the “plant observer” 
which is responsible for continually determining the char- 
acteristics of the process, the “executive-controller” which 
is responsible for supplying the system performance speci- 
fication, and the “actuator”, the function of which is to gen- 
erate the process control signal from information con- 
tained in the plant observer and the executive-controller, 





This functional independence results in an increase in the 
flexibility and a simplification in the design of computer- 
controlled adaptive systems. 

The general characteristics of each of the three com- 
ponent sections are considered in this investigation. A 
number of design procedures are developed which illustrate 
the basic principles and the underlying philosophy of ex- 
ecutive-control. These principles are then applied to the 
design of several complete executive-controlled adaptive 
systems. Special emphasis is given to the control of lightly- 
damped processes where one pole-pair close to the real 
frequency axis changes position radically. The resulting 
system designs for this troublesome control problem il- 
lustrate the present day practicability as well as the ap- 
parent effectiveness of executive-controlled adaptive sys- 
tems. Microfilm $2.00; Xerox $5.20. 101 pages. 


CARRIER FREQUENCY NETWORKS 
(L. C. Card No. Mic 59-1778) 


Gerald Weiss, D.E.E. 
Polytechnic Institute of Brooklyn, 1959 


Adviser: John G. Truxal 


A major problem in communications systems, control 
systems, and active networks is the analysis and design of 
devices which operate on the envelope of modulated sig- 
nals. This problem becomes significant where the ratio of 
modulating to carrier frequency can be large, as in the 
conventional carrier-suppressed modulated control sys- 
tem. 

This report presents a unified theory of analysis and 
synthesis of linear frequency networks, based on the work 
of various authors in the field. The response of the net- 
work to the modulation envelope is characterized by an en- 
velope response function, a doubly-complex expression, 
which depends on two independent parameters, the carrier 
frequency and the carrier phase resolution angle. The poles 
and zeros of the envelope transfer function are derived 
from the poles and zeros of the conventional network re- 
sponse function. 

The physical realizability of a network for a prescribed 
envelope function is possible only for specialized functions 
not usually encountered as engineering specifications. 
Practical synthesis then requires that the desired function 
be approximated by a realizable one. A logical approxi- 
mation procedure is selected which leads to results identi- 
cal to those obtained by the conventional low-pass band- 
pass transformation. Passive R-C networks are also ob- 
tained by this procedure. It is shown that the conventional 
R-C notch networks used in a-c servomechanisms are 
merely R-C realizations of the low-pass band-pass trans- 
formation for special pole locations. | 

A simple, practical method is described for the design 
of a-c lead networks, particularly bridged-T’s and paraliel- 
T’s, directly from the pole-zero specifications. Realiza- 
bility of these structures requires a sacrifice of zero fre- 
quency gain. A simple formula compares the gains of the 
various networks. The desired network can then be real- 
ized by doubling the value of the specified zero. 

A brief survey of the carrier frequency drift problem 
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is presented from the point of view of pole and zero migra- 
tion. The report ends with an analysis of synchronous net- 
works, the envelope response of which is independent of 
carrier frequency. 

Microfilm $2.55; Xerox $8.80. 195 pages. 
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DEFLECTION OF THIN ELASTIC ROTORS 
BY GYROSCOPIC FORCES 


(L. C. Card No. Mic 59-323) 


Ralph Conner Corley, Jr., Ph.D. 
Purdue University, 1957 


Major Professor: Raymond Cohen 


The purpose of this investigation was to develop a pro- 
cedure to enable a designer of aircraft gas turbine rotors 
to predict rotor deflections when loaded by gyroscopic loads 
as a result of an airplane maneuver, and to verify experi- 
mentally certain of the assumptions made in the derivation 
of the equations and to determine the accuracy of the re- 
sults of calculation made with these equations. Two ordi- 
nary linear differential equations with variable coefficients 
have been derived for the static deflection of a rotor which 
is supported rigidly at its hub near the center of the rotor 
and which has a relatively heavy rim and blade assembly. 
One of these equations is applicable to very thin rotors of 
variable thickness in which the strain energy of bending is 
negligible compared with the total strain energy due to the 
laterally applied gyroscopic loads. The second equation 
is for thick rotors of constant thickness in which the strain 
energy of bending is not neglected. Both equations are de- 
rived with the assumption that the forces in the middle 
plane of the disc do not change appreciably during bending 
of the disc. The first of the two equations can be readily 
integrated by hand computational techniques. | 

A test disc was made which was geometrically similar 
to a typical aircraft gas turbine compressor disc. A load- 
ing fixture was constructed which applied static loads simu- 
lating the centrifugal and lateral gyroscopic loads. The 
stresses in the disc and the deflections of the disc were 
measured at several values of centrifugal loads and gyro- 
scopic moments. | 

For rotors of this configuration two things were deter- 
mined experimentally. Firstly, the average stresses 
across a section of the disc remained constant during bend- 
ing from the application of the gyroscopic loads, and the 
bending stresses are negligible except near the fillets 
where the web of the disc is attached to its hub and rim. 
Secondly, the measured deflections at the rim differed 
from the calculated deflections by no more than 15 per 
cent. Microfilm $2.00; Xerox $4.60. 88 pages. 





ANALYTICAL EVALUATION OF THE EFFECTS 
OF HEAT TRANSFER AND SKIN FRICTION ON 
THE EFFICIENCY OF THE EXPANSION OF A 
GAS HAVING A PRANDTL NUMBER OF 
ONE THROUGH A CONVERGING-DIVERGING 
NOZZLE OF LARGE RADIUS WITH 
CONSTANT TEMPERATURE WALLS 


(L. C. Card No. Mic 59-1325) 


Richard Lee Ditsworth, Ph.D. 
Michigan State University, 1958 


Supervisor: Ralph M. Rotty : 


_ The effects of skin friction and heat transfer were eval- 
uated for a gas expanding through a nozzle. This study was 
limited to viscous and compressible gases with Prandtl 
number of unity. The nozzle size was taken to be suffi- 
ciently large so that boundary layer thicknesses could be 
neglected, the nozzle was conically-shaped in both converg- 
ing and diverging sections, and the nozzle walls were as- 


sumed to have a constant temperature. 


The evaluation of effects on exit Mach number were ob- 
tained using a generalized one-dimensional approach. The 
skin friction and heat transfer were established from three- 
dimensional considerations (axially-symmetric flow). This 
required consideration of velocity and temperature gradi- 
ents occurring in a boundary layer between the wall and the 
main potential flow. Laminar boundary layer differential 
equations for continuity, energy and momentum were taken 
as the basis for boundary layer analysis. Aseriesof trans- 
formations, due to Mangler and to Stewartson, were used 
to reduce equations from a three-dimensional compressible 
case to a form similar to a two-dimensional and essentially 
incompressible case. An additional transformation, includ- 
ing an exponential velocity distribution for the potential 
flow, was used to obtain a set of ordinary differential equa- 
tions of the same form previously solved and tabulated in 
NACA Report 1293 by Cohen and Reshotko. 

In order to utilize the temperature and velocity gradient 
information from boundary layer considerations, expres- 
sions were developed in a generalized one-dimensional co- 
ordinate system. Solution of these expressions gave the ef- 
fects of skin friction and heat transfer on nozzle efficiency. 

Nozzle efficiencies were given in graphical form as a 
function of a parameter dependent on initial conditions. 
From these results of the analysis, the following conclu- 
sions were reached: : 


1, Heat transfer effects were dominant in the converg- 
ing section, and this dominance may extend slightly 
into the diverging region for much colder walls. 


2. Skin friction effects become more important in the — 
diverging section. 


3. Combined effects influence reduction in efficiency 
of a Mach 3.0 nozzle of the order of 0.2 per cent. 


4. The effect of the boundary layer thickness on flow 
area, though small for nozzles of large radius, 
should be considered along with skin friction and 
heat transfer effects to improve reliability of noz- 
zle efficiency predictions. 
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_ EVALUATION OF A LIGHT-ABSORPTION 
PYROMETER FOR NON-LUMINOUS ENGINE GASES 


(L. C. Card No. Mic 59-1168) 


Burzoe Khushro Ghandhi, Ph.D. 
- The University of Wisconsin, 1959 


Supervisors: Professors Phillip S. Myers 
and Otto A. Uyehara 


This thesis reports on the development, improvement, 
use, and evaluation of a light absorption pyrometer to con- . 
tinuously determine rapidly-varying gas temperatures. 
The instrument was primarily developed for the purpose 
of measuring engine end-gas temperatures, but with minor 
modifications could be used in other situations where gas 
temperatures are varying rapidly. The instrument covers 
the temperature range from 700°R to 1800°R. | 

The operation of the pyrometer is based on the fact that 
the absorption of light by a particular gas is dependent upon 
the number of gas molecules present and the temperature 
of the gas. By measuring the absorption at two different 
wavelengths the variable of the number of gas molecules 
can be eliminated and the gas temperature determined. 

For numerous reasons the absorbing gas used (iodine) 
was different from the gases normally present in the en- 
gine. A trace of iodine vapor was inducted into the engine 
combustion chamber along with the fuel-air charge. The 
absorption of light by the iodine at 4 different wavelengths 
was continuously measured and recorded for the entire en- 
gine cycle. Calibration of the pyrometer permitted absorp- 
tion values to be translated into iodine (and thus gas) tem- 
peratures. Various effects such as optical transmissivity, 
iodine concentration, etc. were eliminated in the instru- 
ment design. Theoretically pressure has no influence on 
the measured temperature. Experimental verification of 
this fact was obtained for both static and dynamic condi- 
tions. 

The accuracy of the pyrometer was found to be criti- 
cally dependent upon the spectral purity of the absorbing 
bands and their location. Both interference-filter-type and 
prism spectrometers were tried and a Littrow-type prism 
spectrometer was finally used. The influences of stray 
light, engine vibration, etc. on the optical system were 
studied and corrected by suitable optical baffling and vi- 
bration isolation. 

_ The absorption pyrometer was used to measure the 
temperature of non-luminous engine gases during the com- 
pression part of the cycle. Data for various test condi- 
tions are presented as well as a correlation between gas 
temperatures and engine operating parameters. 

In order to compare these data with that obtained by 
other techniques another pyrometer using the absorption- 
emission characteristics of water vapor was installed on 
the same engine and comparative data obtained. The dif- | 
ferences in the values obtained and the trends noticed are 
discussed and explanations for the differences are offered. 

An evaluation of the instrument is presented, This 
evaluation shows that static data can be reproduced within 
+10°R: dynamic test data can be reproduced within + 20°R: 
and temperatures from cycle-to-cycle in the engine can 
be reproduced to within + 50°R. The instrument is capable 
of measuring temperatures within the range from about 
700°R to about 1800°R. At the lower end it is limited by 
inability to measure absorption magnitudes while at the up- 





per end disocciation reduces the number of iodine mole--° 
cules present. 

A brief discussion of the operation and advantages of 
various spectrometer designs used in the development of 
the instrument is included together with a section on the 
properties and uses of photoelectric multiplier tubes. A 
study of the effect of temperature gradients in the optical 
path on the measured temperatures is also included. 

Microfilm $2.35; Xerox $8.20. 180 pages. 
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A GENERAL THEORY OF PIECEWISE LINEAR 
PLASTICITY FOR INITIALLY ANISOTROPIC 
MATERIALS WITH APPLICATIONS 


(L. C. Card No. Mic 59-1767) 


Irwin Berman, Ph.D. 
Polytechnic Institute of Brooklyn, 1959 


Adviser: Philip G. Hodge, Jr. 


For problems which may be solved by means of the the- 
ory of elasticity, the modulus of elasticity determines 
whether isotropy and homogeneity may be assumed. In 
most structural materials, the modulus of elasticity may 
be considered isotropic and homogeneous. However, struc- 
tural materials are generally neither isotropic nor homo- 
geneous in their initial yield surface or in their plastic flow 
characteristics. 

This thesis presents a method for the solution of prob- 
lems in plasticity that involve structures which may be in- 
homogeneous and anisotropic in their initial yield surface, 
in plastic flow, and in the change of yield surface which is 
caused by strain hardening. The application is limited to 
those cases where principal directions of stress and strain 
in each element coincide and remain fixed throughout the 
loading process. 

The method of analysis presented in one of piecewise 
linear plasticity. A general theory wherein a large num- 
ber of material constants may be incorporated is first de- 
veloped. The flexibility of the general theory provides a 
method by which better approximations to actual material 
properties may be utilized. Also, the general theory in- 
cludes previous piecewise linear theories as special cases. 

The mathematical difficulties, which may be encoun- 
tered in the use of the general theory, may be reduced for 
the solution of some problems by the use of equations based 
upon the maximum shear stress. The special theory which 
is based upon the maximum shear stress is developed and 
then used in the mathematical consideration of two of the 
processes involved in the fabrication of a structure from a 
strain hardening material. The point by point material 
properties of the completed structure are thereby deter- 
mined. These properties are then used to obtain the re- 
sponse of the structure under loading. 

The first problem analyzed is that of the elastic-plastic 
expansion by internal pressure of a thick walled cylinder 
that was fabricated by cold bending initially flat plates. 
The numerical example which is then solved shows that, 
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even for materials which have similar initial yield proper- 
ties before bending, there are substantial differences in 
terms of the pressure at which initial yielding occurs in 
the cylinder and in terms of subsequent cylinder behavior. 
For this problem, material constants which are determined 
from tests may be incorporated into the analysis. There- 
fore, the present theory may more closely describe the 
true behavior of the cylinder than other theories, such as 
those of kinematic hardening or isotropic hardening, in 
which fixed secondary hardening behavior is prescribed. 

The second fabrication process analyzed is that of cold 
pressing a solid, circular, cylindrical disc on its flat ends, 
by the use of shaped dies, so as to create new inhomoge- 
neous, anisotropic properties in the final disc. The ex- 
pansion of a circular disc with a central circular hole, 
which was fabricated from the pressed plate, is then dis- 
cussed. Three discs, which are made of materials where 
the initial yield properties prior to pressing are the same 
but the strain hardening and/or secondary hardening be- 
havior is different, are analyzed. Differences in the pres- 
sure for initial yielding and in the subsequent behavior in 
the disc being expanded are then noted. 

Microfilm $2.75; Xerox $9.60. 211 pages. 
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A STUDY OF THE INFLUENCE OF NITROGEN 
ON THE CREEP-RUPTURE PROPERTIES OF 
A NICKEL-CHROMIUM ALLOY HARDENED WITH 
TITANIUM AND ALUMINUM 


(L. C. Card No. Mic 59-2142) 


Richard Lee Jones, Ph.D. 
University of Michigan, 1959 


The objective of this investigation was to study the ef- 
fect of nitrogen on the creep-rupture properties of a sim- 
plified 78 Ni - 19 Cr - 2 Ti - 1 Al alloy subject to precipi- 
tation hardening by the y' phase, Nis(Al,Ti). The study 
was designed to first determine if nitrogen was beneficial 
or deleterious to properties, and second, with this estab- 
lished, to study the effects of nitrogen on the structure of 
the alloy and relate these structural effects to properties. 

Heats were prepared in a vacuum induction melting 
furnace with nitrogen content increasing from 0.003 to 
0.034 percent. To minimize the effects of factors other 
than nitrogen, the content of Mn, Si and C, and other ele- 
ments in the alloy was kept low, and uniform melting and 
hot working procedures were used for producing the ma- 
terials. The influence of nitrogen on the creep-rupture 
properties was evaluated by tests at 1350°F and 28,000 psi. 
Structural studies were carried out on samples from in- 
terrupted and completed creep-rupture tests as well as on 
samples after heat treatment, using optical and electron 
microscopy, x-ray diffraction and mechanical property 
measurements, 

Nitrogen has a pronounced strengthening effect on the 
alloy at high temperatures. Raising the nitrogen from 
0.003 to 0.013 percent effectively increased creep resist- 
ance. At the same time, nitrogen up to 0.034 percent in- 





creased the resistance to fracture by delaying the initiation 
of and increasing the time and deformation in tertiary 
creep. The increased resistance to creep and fracture re- 
sulted in increased rupture life with the most marked ef- 
fect found from increasing the nitrogen from 0.003 percent 
(average rupture life 100 hours) to 0.013 percent (averag 
rupture life 500 hours). | : 

Several structural effects indicate that the increased 
creep resistance was related to the increase of nitrogen in 
solution prior to creep-rupture testing. The alloy frac- 
tured during creep-rupture tests by the formation and 
growth of micro-cracks in the grain boundaries. The for- 
mation of micro-cracks occurred at the interface between 
the matrix and carbide-type particles in the grain bound- 
aries. The delay in the initiation of tertiary creep was re- 
lated to the increased time required for the appearance of 
micro-cracks. The reduction of the rate of tertiary creep 
and the increase in the duration of tertiary creep was re- 
lated to the reduction in the number of micro-cracks grow- 
ing during this period of creep. Thus, the increased rup- 
ture life was due to a reduction in the susceptibility to 
micro-cracking. This, in turn, was associated witha change 
in the type of precipitation in the grain boundaries. In the 
low nitrogen heat the predominant type of carbide was 
Crz3Ce, and in the higher nitrogen heats the predominant 
carbide was Cr7Cs. 

Some possible causes for the influence of nitrogen on 
the creep-rupture properties were discussed. It was hy- 
pothesized that the segregation of nitrogen atoms in dislo- 
cations were stabilized by its tendency to form nitrides of 
titanium or aluminum. These “atmospheres” were effec- 
tive for increased creep resistance prior to the appearance 
of identifiable nitride precipitates. It seems probable that 


_ nitrogen decreased the solubility of carbon in the matrix or > 


substituted into the intergranular compounds or both, there- 
by promoting the formation of more Cr7Cs rather than 
Crz3;C.s precipitates. It is generally recognized that crack- 
ing during dreep in alloys of the type studied is reduced 
when Cr7C; is formed rather than Cr2,C,. Although the 
cause has not been established, it appears as if there is 

an increase in boundary forces between the Cr7C; parti- 
cles and the matrix. 

In view of the way nitrogen operated in the experimental 
alloy, it was clear that its effects could vary if the mecha- 
nism of creep was changed by altering testing conditions or 
if phase relationships were altered by changes in composi- 
tion or heat treatment. 

Microfilm $2.00; Xerox $5.20. 105 pages. 
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THERMODYNAMIC AND PHASE RELATIONS 
IN THE SYSTEMS CHROMIUM-NITROGEN AND 
IRON- CHROMIUM-NITROGEN 


(L. C. Card No. Mic 59-304) 
William Henry Smith, Ph.D. 
Rensselaer Polytechnic Institute, 1958 


Supervisor: A. U. Seybolt 


Chromium and iron-chromium alloys are capable of re- 
acting with nitrogen and ammonia at elevated temperatures. 
These reactions produce structural changes as a result of 
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the formation of new phases rich in chromium and nitrogen. 
It was the purpose of this study to determine the phases 
present in iron-chromium-nitrogen alloys containing up to 
50% chromium, and to investigate the equilibrium condi- 
tions under which they form. 

In order to obtain significant thermodynamic data on 
this system at elevated temperatures a study first had to 
be made of the thermodynamic and phase relations in the 
chromium-nitrogen system. Data available was quite mea- 
ger and contradictory. 

The method used in the study of the chromium-nitrogen 
system was the familiar gas-solid equilibrium process 
whereby the dissociation pressure of a solid is determined 
by holding the system at a specified temperature and hav- 
ing three phases present; two solid and one gasous. The 
Phase Rule dictates that under these conditions the sys- 
tem is invarient and the pressure so determined is the dis- 
sociation pressure. From this measured value of the pres- 
sure and the analysis of the sold phases it is possible to 
determine the thermodynamic properties of the various 
phases. 

Using this technique the thermodynamic properties were 
obtained for the three nitrides existing in the chromium- 
nitrogen system, Cr2Npo.760 (9.3% Nz), Cr2N (11.9% Nz) and 
CrN (21.2% Nz). The first nitride is in equilibrium with 
chromium metal saturated with nitrogen.. The second, Cr2N 
is in equilibrium with CrN. The earlier work of Seybolt and 
Oriani on the dissociation pressure of Crz2N was in agree- 
ment with the values found in this study. It was necessary 
however to correct their values for the free-energy of 
‘Cr2N’ in equilibrium with chromium metal to take into ac- 
count the non-stoichiometery of the nitride. 

The free-energy change associated with adding nitrogen 
to Cr2No.760 to form Crz2N was determined at one temper- 
ature (1057°C). This information was used to calculate the 
thermodynamic properties of Cr2N. 

The dissociation pressure of CrN into Cr2N and Nz was 
measured over the temperature range 845°C to 1090°C. 
This data was used to calculate the thermodynamic prop- 
erties of CrN. The results obtained are not in agreement 
with the earlier work of other investigators. The reasons 
for these disagreements are discussed. 

In the second part of this study dealing with the equilib- 
rium conditions existing in the iron-chromium-nitrogen 
and iron-chromium-ammonia systems a gas-metal equilib- 
rium process somewhat similar to that used in the chro- 

' mium-nitrogen system was used. However to obtain infor- 
mation more rapidly a gradient furnace was employed. 
Studies were first made of the solubility of iron in CrN and 
Cr2N. It was established that CrN will not dissolve iron 

_ and has the same composition and structure when formed 
on iron-chromium alloys as when formed on pure chro- 
mium. In contrast, iron is exceedingly soluable in Cr2N 
and the solubility appears to reach.a limit at a composition 
corresponding to the formulae Fe Cr; Nz. This nitride 
has the same lattice parameters as Cr2N. 

The identity of the nitride phases in equilibrium with 
iron-chromium alloys ranging in composition from 5% 
chromium to 50% chromium were determined in nitrogen 
and ammonia at temperatures from 900°C to 1190°C. From 
the information obtained phase diagrams were constructed. 
This data was also used to calculate the activity of chro- 
mium in iron for alloys containing 10%, 15% and 20% chro- 
mium, The results show that these alloys form nearly ideal 
solutions at temperatures from 900°C to 1100°C. This 





agrees with the earlier work of Paxton at about 1200°C for 
alloys richer in chromium. 
Microfilm $2.00; Xerox $6.40. 132 pages. 


A METHOD FOR THE STUDY OF 
ALLOY PHASES USING THIN 
VACUUM EVAPORATED METAL FILMS 


(L. C. Card No. Mic 59-40) 
Charles Henry Tully-Wilkins, Ph.D. 
University of Pittsburgh, 1958 


Methods commonly used for equilibrium diagrams and 
phase studies are laborious and require the preparation of 
a considerable number of samples in order to study the 


. composition range of an alloy system. A new method uti- 


lizing thin film wedges has been developed that provides an 
excellent means by which unknown alloy systems can be 
surveyed quickly to provide the number and approximate 
composition of the phases and the lattice types. A single 
specimen suffices for all compositions at a given tempera- 
ture, and equilibrium can be reached in a reasonable length 
of time. To date, this method has been studied using elec- 
tron diffraction techniques”, Major objections to these 
studies include the uncertainty of the interpretation of the 
electron diffraction data coupled with possible interference 
of substrate structure on phase equilibria in the metal 
films. These were overcome in the present investigation 
in which general methods for applying thin film wedges 

and x-ray diffraction techniques to the study of phase equi- 
libria in alloy systems of industrial importance were de- 
veloped. 

The method of investigation used in this study briefly 
was as follows. Suitably prepared glass substrate sur- 
faces on which the films were to be condensed were placed 
in a shutter mechanism specially designed to generate lin- 
ear film wedges. The materials to be evaporated were 
weighed and placed in the evaporation sources; the appara- 
tus was then covered with a belli jar, and the system evacu- 
ated. The binary components were then separately evapo- 
rated, being deposited on the substrate as superimposed 
layers. Following this operation, the samples were re- 
moved from the system and were thermally diffused to ef- 
fect phase equilibrium across the interface of the layers. 
Examination of the thermally diffused films was made us- 
ing x-ray techniques, this information being correlated 
with film thickness data in order to establish phase posi- 
tion. The materials evaporated during the course of the 
investigation included chromium, copper, iron, magnesium, 
silver, tin, and zinc. The use of silicon monoxide (SiO) 
was developed as a coating for high vapor pressure ma- 
terials to repress sublimation during thermal diffusion. 

The copper-zinc system was selected for detailed study, 
because the number of phases present afforded an excel- 
lent indication of the suitability of application of the x-ray 
techniques to the wedge method, while the characteristic 
color changes of various phases provided a meansof vis- 
ually verifying the results. In addition, the zinc constitu- 
ent provided insight into the difficult problems associated 
with film formation involving high vapor pressure materials. 

The investigation showed that the dangers and uncer- 
tainties associated with electron diffraction identification 
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of phases in thin films were eliminated by the use of x-ray 
diffraction. The greater penetration of the x-ray beam re- 
sulted in diffraction patterns which were not influenced by 
surface contamination. Film thicknesses of about 1-micron 
appeared to be the lower working limit for satisfactory x- 
ray diffractometer peak intensities; however, powder pat- 
terns were successfully obtained from films of 0.3-micron 
thickness. The determination of film thickness was ac- 
complished by the direct measurement of the displacement 
of interference fringes between the substrate and film sur- 
faces using a Zeiss Interference Microscope. Reliable 
methods for the direct measurement and mathematical 
analysis for the composition of phases were developed us- 
ing these film thickness measurements. Previous limita- 
tions of the wedge method to low vapor pressure metals 
were eliminated by the development of substrate conditions 
conducive to satisfactory film formation and by the devel- 
opment of silicon monoxide films to repress volatilization 
tendencies. Thermodynamic analysis of the familiar single 
phase layer of unidirectional diffusion couples should lead 
to phase overlap. Experimental results confirmed this ef- 
fect, 

In the case of binary systems, the wedge-shaped films 
are superimposed in opposite directions, Application to 
ternary systems is possible by using three superimposed 
triangular wedges which are rotated 120° with reference to 
one another. Quaternary systems could be studied by pre- 
paring a series of ternary films and superimposing an uni- 
form layer of the fourth component, the thickness of which 
would be varied from sample to sample to effect variations 
in composition. Microfilm $2.00; Xerox $4.20. 80 pages. 
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IRRADIATION INDUCED ATOMIC 
DISPLACEMENTS IN METALS 
(L. C. Card No. Mic 59-2166) 
Jean Michel Planeix, Ph.D. 
‘University of Michigan, 1959 
The aim of this dissertation is to study the problem of: 


1. Interaction energy and energy transfer between 
atoms displaced from their sites by irradiation, 
called “knock-ons”, and lattice stationary atoms, 


2. Knock-on displacement cross section and mean 
free path, 


3. Recovery of damage due to the irradiation itself, 
called “radiation anneal”, and | 


4. Number of atoms displaced per primary knock-on, 


The collision of two atoms can be reduced to a problem 
of scattering of a particle by a center of force giving rise 
to the same potential energy as the interaction energy of 
the two atoms. 





The interaction energy adopted is the sum of the elec- 
trostatic potential energy of two rigid charge distributions 
with screened potential and of a term which accounts for 
closed shell repulsion at comparatively large separation. 

The typical example of copper is first treated. The 
collisions of a knock-on with lattice atoms can be consid- 
ered as two body collisions, except at low knock-on energy. 
Classical treatment of the reduced problem is valid over 
the whole range of knock-on energies for pile neutron ir- 
radiation and for deuteron irradiation with deuteron ener- 


gies up to at least 12 Mev. 


The reduced problem is handled as a Kepler problem, 
for which a first integral of the motion is known. The 
knock-on cross sections and displacement mean free paths 
at various energies are bracketed between two values by 
replacing the interaction energy by two functions of the 
separation, one overestimating the interaction, the other 
one underestimating it, and such that the integral giving 
the scattering angle be calculable. The lower value of the 
mean free path is a good approximation at high energy. 

For copper, the following is obtained: _ 


1. The lower value of the displacement mean free path 
is close to Brinkman’s results down to 10~* Mev and 
larger below, which is consistent with the observa- 
tion that the latter results are obtained from an over- 
estimated interaction, specially at low energy, 


The track of an energetic primary knock-on is about 
linear down to energy 10°*° Mev and its length, of the 
order of 660 interatomic distances for a 1 Mev pri- 
mary, gives an order of magnitude of the range of the 
knock-on and of the length of the region of the sample 
disturbed by this primary and its progeny, and. 


There are few primaries and many secondaries in 
neutron irradiation and many primaries and few sec- 
ondaries in charged particle irradiation, from which 
follows that radiation anneal is expected in charged 
particle irradiation and not in neutron irradiation, 
for reasonable exposures. 


An extension of the model to other metals than copper 
shows that: 


1. For an atomic number low enough, it is possible that 
Brinkman’s displacement spikes do not occur, even 
in neutron irradiation, 


2. Radiation anneal is expected to have approximately 
the same effect in light and heavy metals, which is 
observed experimentally, and 


3. The possibility of radiation anneal in neutron irradi- 
ation is greater for light metals with high scattering 
cross sections. 


The Snyder and Neufeld method of obtaining the num- 
ber of atoms displaced per primary is generalized. The 
approximate interaction cross which has been shown to over- 
estimate interaction at low energy isused, Inthe asymptotic 
case of high primary energy, the results are equivalent to 
those of Snyder and Neufeld. This is consistent with the 
remark that the Snyder and Neufeld method gives a num- 
ber of atoms displaced too high by a factor of 4 to 6. 

An Appendix contains the design of a liquid helium tem- 
perature cryostat for reactor irradiation, for which pre- 
liminary feasibility experiments have been performed. 
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THE EFFECT OF AN ALKYL BENZENE 
SULFONATE ON THE CHARACTERISTICS OF 
HYDROUS ALUMINA FLOC 


(L. C. Card No. Mic 59-1968) 


Norman Robert Sedlander, Ph.D. 
Cornell University, 1958 


The investigations described in this thesis deal with: 
(1) the effect of an alkyl benzene sulfonate on floc charac- 
teristics including filterability at low concentrations, (2) 
the mechanism of the reaction of an alkyl benzene sulfonate 
with alum, and, (3) the determination of the quantity of 
alkyl benzene sulfonate that reacted with alum at various 
pH levels. The study has been confined to the reaction of 
aluminum sulfate with alkyl benzene sulfonate. The con- 
centration of alkyl benzene sulfonate was varied from 1-7 
ppm and alum from 13.33 to 400 ppm. 

- §ome surfactants are not biologically degraded in sew- 
age treatment and have been carried downstream to water 
treatment plant intakes. Surfactant concentrations in 
streams are not now creating troublesome conditions, but 
the increasing demand for synthetic detergents may change 
this picture considerably in the future. 

Basic theoretical concepts of colloid chemistry have 
been presented to suggest a mechanism by which anionic 
surfactants are removed from water. 

Experimental investigations were carried out in three 
phases. Coagulation, sedimentation, and filtration were 
first employed to determine the effects of an alkyl ben- 
zene sulfonate on floc characteristics including filterabil- 
ity. Water samples containing alkyl benzene sulfonate were 
coagulated with alum, (using a typical laboratory stirrer), 
settled for thirty minutes, and passed through a twenty- 
four inch sand filter. Alkyl benzene sulfonate residuals, 
which had been filtered through paper, were measured on 
raw samples, filter influents, and filter effluent. Waters 
studied included: (1) distilled, (2) synthetic, (3) synthetic 
plus clay, and (4) natural surface waters. These waters 
were studied at various levels of alkalinity, hardness, and 


pH. Photographs were takenof the samples before and after 


settling to show the differences infloc characteristics. The 
electron micrograph was used to show the structure of the 
aluminum-hydroxy-alkyl benzene sulfonate complex. 


FINE 


ORIENTAL INFLUENCES ON ETRUSCAN BRONZES 
(L. C. Card No. Mic 59-2121) 


Bernard Marvin Goldman, Ph.D. 
University of Michigan, 1959 


The purpose of this paper is to assess the nature and 
extent of the Orientalizing of the Etruscans in their forma- 
tive period through an examination of their distinctive deco- 
rated bronze vessels. These vessels, representative of 








For Phase II, samples of distilled water containing fixed 
alum concentrations were mixed with 10 to 100 ppm alkyl 
benzene sulfonate and stirred for fifteen minutes. Alumi- 
num and alkyl benzene sulfonate residuals, which were fil- 
tered through filter paper, were then measured to establish 
the molar relationship of alkyl benzene sulfonate to alumi- 
num in-the precipitate, 

Waters studied in Phase III were identical with those in 
Phase I. Samples were coagulated at various pH levels and 
alkyl benzene sulfonate residuals were measured to deter- 
mine the effect of pH on alkyl benzene sulfonate removal. 

From this it was concluded that alkyl benzene sulfonate 
affects floc characteristics by increasing floc size and by 
incorporating water into the floc particle. This resulted 


_ in poorer settling qualities and increased head loss rates 


in the filters. One exception occurred, when water con- 
taining clay and alkyl benzene sulfonate were coagulated at 
PH levels 4.5 to 4.8, the head loss rates were greater in 
the control filter than in the ABS filter. 

Removals of alkyl benzene sulfonate were poorer at pH 
levels of 5 to 7 than at low hydrogen ion concentrations. 
When the pH level dropped to 4.5 to 5.0 alkyl benzene sul- 
fonate removal was maximum. Reduction of pH below 4.5 
resulted in the dissolution of the floc. Alkyl benzene sul- 
fonate reacts with aluminum ions on a mole to mole basis 
indicating the presence of a mono-aluminum-hydroxy-alkyl 
benzene sulfonate complex. 

Photographs of the water samples show a turbid, non- 
settling floc between pH levels 4.5 to 4.8 whereas at pH 
levels of 5 to 7 typical alum floc formed. At the low hy- 
drogen ion concentrations alkyl benzene sulfonate reac- 
tions were maximum and varied from forty to sixty per- 
cent. At the higher pH level removals were reduced to ten 
to twenty percent of the initial dose. Below pH 4.5 re- 
movals were reduced. (All samples were filtered through 
paper.) 

Electron micrographs suggest that the aluminum-hy- 
droxy-alkyl benzene sulfonate complexes are an integral 
part of the alum floc. 

When considering complete water treatment, it may be 
possible to improve ABS removals by adding smaller quan- 
tities of alum (at pH 7) at various stages of treatment 
rather than one large initial alum dose. 

Microfilm $3.40; Xerox $11.60. 261 pages. 
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some of the earliest phases of Etruscan art as it rootedand 
flourished on the Italian peninsula, provide evidence which 
contributes toward the solution of some of the basic prob- 
lems connected with these lost people: Who were the Etrus- 
cans? What was their origin? When were they established 
in Italy? What was the nature of their culture? What was 
the stage of their artistic development ? 

The vessels and their ornamentation are demonstrative 
of an Oriental inheritance. But more exact distinctions 
must also be made. It must be determined which of the 
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Oriental cultures made the greatest contributions, and how 
their contributions reached Italy. Direct Oriental influences 
must be separated from indirect connections; isolated for- 
eign imports must be distinguished from local adaptations. 

A stylistic analysis is made of the chief vessel types 
and their attached decoration: 1) the *“sungod” and “siren” 
handle attachments, 2) the “T”-shaped clamps, 3) the grif- 
fin protome attachments, 4) the disk handles with man and 
bird motifs, 5) the animal handle, and 6) the conical stand 
and the bent leg tripod. The motifs are compared and con- 
trasted with European and Near Eastern designs in bronze, 
the evolution of the motifs is traced, and the iconographical 
setting of the motifs is developed. . 

These Etruscan bronzes prove to belong to the late 
eighth and early seventh centuries B. C. They demonstrate 
Oriental inheritances preserved and enlarged upon by Vil- 
lanovan-Etruscan craftsmen. Some Eastern designs ap- 
pear in Etruria under a thin disguise of provincial work- 
manship; others have slowly sifted through the Aegean, 
being transformed along the way; while still others are 
completely integrated into the Western genre, but contain- 
ing discernible memories of an Oriental past. The Etrus- 
can bronzes indicate that some of the Old Oriental beliefs 
crossed the Mediterranean and were amalgamated and 
transformed in the process of transmission. The motifs 
are primarily extensions of the rich bronzeworking tradi- 
tion of Western Asia that centered around the Lake Van 
district and whose diffusion is seen in Urartu, Phrygia and 
Luristan in the late eighth century B. C. The conical stand 
is an Assyrian design that was common throughout Western 
Asia, and moved into the Greek and Italian workshops. The 
bent leg tripod comes from the south of the Caucasus and 
is unique to Etruria in the West. The Lake Van district is 
the home of the Etruscan figured clamp attachments, while 
the griffin protomes, based on an Oriental idea, are East 
Mediterranean rather than Oriental. The disk handles fall 
within the Luristan sphere, and become the European ex- 
tension of the ancient “animal master” motif of the East. 
The animal handles of both Italy and Central Europe have 
their origin in Anatolia. : 

The Oriental origins of the basic motifs help to sub- 
stantiate an intimate connection between the Etruscans and 
northwestern Asia at the opening of the seventh century 
B. C., a relationship which is far greater than that which 
would have been established merely by trade. Etruscan 
art at this time rests on a highly developed Oriental base, 
and it is in a late, formalized stage, the last echo of the 
Old Orient in the Mediterranean before the hegemony of 
Greek art. Microfilm $2.90; Xerox $10.00. 224 pages. 


THE ELEUSINIAN GODS AND HEROES 
IN GREEK ART 


(L. C. Card No. Mic 59-1744) 


Betty Greenfield Grossman, Ph.D. 
Washington University, 1959 


Chairman: George E. Mylonas 


This study is concerned with the representation of the 
Eleusinian gods and heroes, as developed in sculpture, re- 
lief, terra cotta and painting, during the Greek period in 





which the Eleusinian mysteries were celebrated, 1400 B.C. 
- 31 B.C. The Eleusinian gods and heroes representedare 
Demeter, Persephone, Eubouleus, Iacchos, Ploutos, and 
Triptolemos with Hekate, Plouton, Hermes, Herakles and 
the Dioskouroi in their Eleusinian aspects. 

Examples were collected from ancient literature, from 
the writings of Nineteenth and Twentieth century archaeol- 
ogists, from excavation reports, from private collections 
and museums, and from recently excavated material which 
is as yet unpublished. Hundreds of representations have 
been located, described and analyzed. 

The analysis led to the conclusion that the divinities 
and heroes of Eleusis were popular with the artists of the 
pagan world. The form of the representations changed 
from period to period, as summarized below: 


The Prehistoric Period (before 1400-about 1100 B.C.) 


Small terra cotta figurines of the Psi type have been 
assumed to represent the goddess. 


The Geometric Period (about 900-about 700 B.C.) 


Small terra cotta figurines of the Pappades and the 
bell idol type have been assumed to represent the goddess. 


The Archaic Period (700-510 B.C.) 


Demeter and Persephone are enthroned side by side. 
Demeter’s name is twice inscribed on vases. She is rep- 
resented with Persephone, united by onecloak. Persephone 
is mounting a chariot. Triptolemos appears for the first 
time. 


The Transitional Period (510-450 B.C.) 


Demeter is represented sorrowing. She is enthroned 
on a relief found at Eleusis with Persephone standing be- 
fore her, holding one torch pointing upwards and the sec- 
ond pointing down. Inscriptions on three vases identify the 
gods and heroes. Triptolemos reached the peak of his 
popularity with forty-nine representations of The Apostole. 


The Classical Period (450-400 B.C.) 


The statue of Demeter by Agorakritos and the classical 
prototype of the Roman statue of Persephone, in the Archae- 
ological Museum in Eleusis are the only examples of Eleu- 
sinian art found to have influenced other representations. 
The small youthful Triptolemos appears without a chariot. — 
Demeter is represented by terra cotta votive masks. Per- 
sephone appears in the Anodos. We identified Iacchos on 
the pinax of Niinnion. Twenty-one vases show Triptolemos, 
some with a plow. 


The Fourth Century (400-325 B.C.) 


Persephone reaches the peak of her popularity. She is 
enthroned, banqueting with Plouton, ascending in the Ano- 
dos or descending in the Kathodos. Demeter is seated 
on the kiste. Plouton, enthroned, appears alone. Be- 
cause of the syncretism with the other mysteries, the cir- 
cle of the Eleusinian deities is increased to include 
Ploutos, Eubouleus, Herakles and the Dioskouroi. 
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The Hellenistic Period (325-146 B.C.) 


Plouton appears as Zeus Serapis and Triptolemos wears 


a seed bag. 


The Graeco-Roman Period (146-31 B.C.) 


The Lakrateides Relief portrays the entire Eleusinian 
circle. 





In conclusion, it was shown that, in all periods, the gods 
and heroes of Eleusis were represented in forms common 
to mortals and to other deities, and not in a way peculiar to 
the Eleusinian circle. The divinities are distinguished only 
by symbols which we have recognized or by inscriptions. 
The representations of the Eleusinian gods and heroes in 
Greek art reflect the ideas of the public and of the state re- 
ligion, having nothing to do with the hiera of the mystic cult. 

Microfilm $5.65; Xerox $19.80. 444 pages. 
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ULTRASONIC ENERGY ATTENUATION IN 
CHEDDAR CHEESE AND EFFECTS OF 
ULTRASOUND ON THE RIPENING PROCESS 


(L. C. Card No. Mic 59-1388) 


Adolf Ernest Federer, Ph.D. 
The University of Wisconsin, 1959 


Associate Professor William C. Winder 


Supervisor: 


Previous investigations have shown that ultrasonic 
waves shorten the curing time of Cheddar cheese; how- 
ever, it was also observed that the ripening process was 
not consistently reproducible and uniform throughout the 
cheese. These considerations prompted a thorough study 
of the treatment process which included studies on sound 
transmission, sound scattering and heat development within 
the cheese. This project was also directed toward deter- 
mining the effects of heat produced by ultrasonoration on 
the ripening process, and establishing optimum ranges of 
ultrasonic treatment for the acceleration of cheese ripen- 
ing. 

Since the technology of ultrasonic equipment had not 
reached the stage where the required generating equipment 
was available, much time and effort had to be expended in 
improving existing ultrasonorating apparatus and tech- 
niques. In addition, intensive study was given to the de- 
velopment of techniques for the measurement of acoustic 
energy in cheese. 

Small disc and cylindrical barium titanate ceramics 
were used as ultrasonic probes for a study of acoustic en- 


ergy transmission and acoustic beam uniformity in cheese. — 


_ The electric output of these probes was measured with a 
cathode ray oscilloscope and expressed in volts. Since 
electric and magnetic fields were found to interfere with 
probe output measurements, probes, probe extension leads, 
and cheese required electrical shielding during measure- 
ment, 

Cheese samples of different thickness were subjected 
to ultrasonic treatment at a frequency of 400 Kc. It was 
shown thereby that when ultrasound passed through natural 
close-textured Cheddar cheese for a distance of approxi- 
mately 24 inches, the intensity decreased to 50% of the 
original value. Measurement of acoustic output also dem- 
onstrated that as the firmness of cheese increased sound 
transmission increased, while the more open the texture 
the more sound transmission was reduced, 





Furthermore, it was shown that ultrasonic waves did 
not travel through cheese in a straight beam, but consider- 
able divergent scattering and reflection of ultrasonic waves 
occurred, 

An investigation of the acoustic energy conditions within 
Cheddar cheese revealed the presence of a standing-wave 
pattern when operating at 400 Kc; however, the available 
instrumental aids to measurement could not detect such a 


' pattern when operating at 1,200 Kc. 


Temperature measurements in cheese indicated that 
considerable heat was formed as a result of sound absorp- 
tion during ultrasonoration at 400 Kc. This heat formation 
was not uniform throughout the cheese, thus substantiating 
the presence of a standing-wave pattern. 

It was conceivable that heat formed within cheese dur- 
ing ultrasonoration had some effect on the ripening proc- 
ess. Experiments for the evaluation of this heat effect 
were performed, using dielectric heating to produce the 
comparable effect. The results from this study, however, 
failed to be conclusive, because dielectric heating appeared 
to have some specific impeding effect on cheese ripening 
other than the effect from heat which was developed by vir- 
tue of dielectric losses. _ 

Cheese treatment studies at a transducer driving power 
below 100 watts did not reveal an acceptable treatment 
procedure for ripening acceleration. However, the treat- 
ment studies at higher power levels were more successful. 
Using one pound cheese samples, the most favorable ripen- 
ing results were obtained when cheese was treated at 1,200 
Kc between two barium titanate transducer elements which 
were in direct contact with the cheese. In this procedure, 
cheese was treated when the elements were electrically 
connected in parallel or also when connected in series. 
The most favorable treatment for series circuit operation 
was shown to be 90 seconds at a transducer driving power 
of 300 watts. For parallel circuit operation, a duration of 
180 seconds and a driving power of 250 watts produced the 
best cheese ripening results. 

Ultrasonic treatment applied in two installments at an 
interval of 20 days resulted in a cumulative effect on the 
ripening process when a moderate ultrasonic dosage was 
applied in the second treatment. 

The data obtained in these ultrasonic cheese ripening 
studies indicated some promising treatment conditions with 


specific apparatus, but more treatment studies are required 


to further establish and define optimum conditions, 
Microfilm $2.05; Xerox $7.40. 156 pages. 
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SOME CHARACTERISTICS OF INDIAN CITIES 
OF OVER 100,000 INHABITANTS IN 1951, 
WITH SPECIAL REFERENCE TO THEIR 

OCCUPATIONAL STRUCTURE AND 
FUNCTIONAL SPECIALIZATION 


(L. C. Card No. Mic 58-2921) 


Amrit Lal, Ph.D. 
Indiana University, 1958 


This study analyses the occupational structure of Indian 
cities of over 100,000 inhabitants in 1951, in order to ex- 
amine their functional specialization and the spatial distri- 
bution of the cities of various types. It also analyses their 
growth since 1901, the characteristics of in-migration and 
age and sex structure of their population in relation to their 
functions and other factors. 

Modern Indian cities, unlike those of the pre-British pe- 
riod, are essentially multifunctional by virtue of their size 
and location; they perform a variety of functions for their 
umlands. Among their basic functions, manufacturing, re- 
tail trade, transport, public administration, and other pro- 
fessional services are the major sources of employment; 
while wholesale trade, finance, insurance, and real-estate, 
and education, the other basic functions, are minor sources 
of employment. 

Out of 67 cities examined, only four--Jamshedpur, Ko- 
lar, Kanpur, and Sholapur-- are highly specialized, single 
function cities; all others are multifunctional. The cities 
of various functional types are distributed unequally in the 
five urban zones of the country. The north zone cities 
mainly specialize in retail trade, transport, public admin- 
istration, and other professional services. The west zone 
cities are mainly specialized in manufacturing and FIR 
services; the.central zone cities are noted for manufactur- 
ing, public administration, and transport; the south zone 
has a large proportion of cities which specialize in educa- 
tion, wholesale trade, manufacturing, F I R services, and 
professional services; the east zone cities are mainly 
noted for retail trade, transport, education, and other pro- 
fessional services. 

Calcutta, Bombay, Madras, and Delhi-- the four ‘mil- 
lion’ cities-- are the outstanding examples of multifunc- 
tional cities, each specializing in four or more functions. 
There is an excessive concentration of workers in some 
industries and services in these and few other cities. Spe- 
cialization in manufacturing is relatively independent of 
other major basic functions-- retail trade, transport, pub- 
lic administration, and other professional services; manu- 
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facturing tends to restrict their growth. However, other 
functions are more closely related. : 

The cities in India started growing at an accelerated 
rate after 1931, both in numbers and population. During 
1931-51, 26 of the 71 cities grew at rates ranging from 
106-215 per cent. This acceleration in the rates of growth 
was due to large migration from the rural areas during the 
Depression and the World War Il. After the War, and es- 
pecially after the Independence of the country, vast politi- 
cal and social changes in the country brought about a large 
city-ward movement of population. 

Rural-urban migration is mainly an male adult phe- 
nomenon; larger cities and the cities with a large employ- 
ment in railway transport and armed forces have large 
proportion of out-born persons in their population. Re- 
flecting this pattern, males exceed females in the cities in 
general. Only the cities in the south, east, and west zones, 
with a few exceptions, have more balanced sex-ratios. 
Most of the large cities, with over 450,000 inhabitants, and 
the cities with large employment in armed forces have 
among the lowest sex ratios in all the zones. As compared 
with the rural age structure, the cities have a higher pro- 
portion of males of 15-44 years of age and have fewer ju- 
veniles and elderly people. The age pyramids of most of 
the cities, with a few exceptions, have almost the same 
shape as that of the rural age pyramid, i.e., the “slabs” 
for the higher age groups are progressively smaller than 
those below. 

Indian cities with their modern economic functions have 
still a pre-industrial physical and social structure. The 
growth of their population and functions has proceeded hap- 
hazardly, without any regard for the basic human needs. 
The result is: unbalanced regional development, ineffi- 
ciency in the performance of their functions, immense 
human congestion, and serious social and health problems. 

The new trend towards urban planning and redevelop- 
ment as an integral part of the over all plans for the eco- 
nomic development of the country is of great importance. 
Several new towns with modern designs and amenities, 
have been launched. Most of them have a diversified eco- 
nomic base, and a large number have an industrial bias. 
Some of them located in virgin country in under-developed 
areas of the country will serve as nuclei for regional de- 
velopment; others are either suburban or satellite towns. 
This paper is a contribution towards an understanding of 
the urban phenomenon in India in the light of rapid social 
and economic changes that the country is undergoing. 
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A PETROGRAPHIC STUDY OF THE LATEST 
CRETACEOUS AND EARLIEST TERTIARY 
FORMATIONS OF CENTRAL UTAH 


(L. C. Card No. Mic 58-7182) 


Kwang-Yuan Lee, Ph.D. 
The Ohio State University, 1953 


The late Cretaceous and early Tertiary sediments in 
central Utah were formed in the basins and along the pied- 
‘mont slopes to the east of the belt affected by the early 
Laramide orogeny. The present petrographical study of 
these sediments has aimed (1) to determine the value of 
mineralogical composition of the sediments as a basis for 
differentiating the North Horn formation from the Price 
River formation as well as the overlying member of the 
Paleocene Flagstaff limestone, (2) to determine the min- 
eralogical and lithological variations regionally and strati- 


TABLE 1 


PERSISTENCE DIAGRAM OF THE HEAVY MINERALS IN 
THE PRICE RIVER AND NORTH HORN FORMATIONS, 
AND BASAL PART OF THE FLAGSTAFF LIMESTONE 





PRICE RIVER NORTH HORN BASAL FLAGSTAFF 


MINERALS FORMATION* FORMATION LIMESTONE 


COLOR 





Tourmaline /|Colorless 
Brown 
Green 
Blue 

Pink 
Black 
Colorless 
Pink 
Purple 
Brown 
































graphically, and (3) to decipher the processes of sedimen- 
tation of the North Horn sediments. 

The North Horn sediments contain more mineral as- 
semblages than the Price River formation and the basal 
part of the Flagstaff limestone, and these differences are 
shown in Table 1. The persistence of the North Horn min- 
eral suite is shown in Tables 2 and 3. These tables indi- 
cate both vertical and horizontal distributions of the min- 
eral assemblages in this formation. On the basis of the al- 
logenic mineral association, five mineral zones (Table 3) 
are tentatively proposed for the purpose of correlation. 
The first mineral zone is characterized by the appearance 
of tourmaline, garnet, zircon, staurolite, andalusite, rutile, 


TABLE 2 


PERSISTENCE DIAGRAM OF THE HEAVY MINERALS IN 
THE NORTH HORN FORMATION 





LOCALITIES* 
Gl G2 G3 G4 GS G6 Wl W2 W3 W4 W5 


COLOR 








Colorless 
Brown 
Green 
Blue 

Pink 
Black 


Colorless 
Pink 
Purple 
Brown 
Yellow 


Pink 
Colorless 
Purple 
Red 
Variable 



























































Yellow 


Pink 
Colorless 
Purple 
Red 
Variable 


Colorless 
Brown 
Colorless 
Gray 

Red Brown 
Colorless 
Brown 
Green 
Colorless 
Variable 
Colorless 
Colorless 
Colorless 
Variable 
Brass yellow 
Black 
Green 
Green 
Brown 

Red Brown 













































































Andalusite 
Staurolite 
Kyanite 
Enstatite 
Rutile 
Muscovite 
Biotite 
Hornblende 
Corundum 
iSpinel 


Apatite 
Fluorite 
Carbonate 
Iron-oxide 
Iron-sulphide 
Iimenite 
Leucoxene 
Chlorite 
Glauconite 
Collophane 
Goethite 
Barite 








Colorless 
Brown 
Colorless 
Gray 

Red Brown 
Colorless 
Brown 
Green 
Colorless 
Green 
Blue 

Red 
Yellow 
Colorless 
Colorless 
Colorless 
Variable 
Brass yellow 
Black 
White 
Green 
Green 
Brown 

Red Brown 
Colorless 




















































































































*; GUNNISON PLATEAU-G1---East of Chris Canyon, G2---Wales Canyon, 
Colorless G3---The Point of the Mountain, G4---Dry Canyon, 
Colorless G5---Between Dry Canyon and Maple Canyon, 
White G6---Southwestern side of the Gunnison Reservoir. 


WASATCH PLATEAU-W1---Sixmile Canyon, W2---Salina Canyon, 
W3---North Horn Mountain, W4---Trail Mountain, 
W5---Price Canyon. 


Colorless 
































* Data based on the study of the Price River Formation in 1950 and 1953. 
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TABLE 3 


GENERALIZED VERTICAL PERSISTENCE DIAGRAM OF 
THE HEAVY MINERALS IN THE NORTH HORN FORMATION 
OF THE SURVEYED AREA 





MINERALS* COLOR | LOWER UPPER 


ee Bee. Bek, Be 





Colorless 
Brown 
Green 
Blue 

Pink 
Black 


Purple 
Pink 
Colorless 
Red 
Variable 


Colorless 
Pink 
Purple 
Brown 
Yellow 


Colorless 


Tourmaline 















































Kyanite 
Staurolite Brown 
Andalusite Colorless 
Enstatite Grey 
Rutile Red brown 
Muscovite Colorless 
iBiotite Brown 
HORNBLENDE /|Green 
Spinel Variable 
amc Colorless 
Fluorite Colorless 
Iron-oxide Variable 
Iron-sulphide | Brass 
yellow 
Chlorite Green 
Glauconite Green 
Leucoxene White 
Imenite Black 
CORUNDUM Colorless 
Collophane Brown 
Goethite Red brown 







































































*Only including allogenic minerals. 


muscovite, biotite, spinel, apatite, fluorite, iron oxides, 
iron sulphides, chlorite, glauconite, leucoxene, ilmenite, 
collophane, and goethite. The second mineral zone is 
marked by the first appearance of hornblende and corundum 
in association with tourmaline, garnet, zircon, staurolite, 
andalusite, rutile, muscovite, biotite, spinel, apatite, fluo- 
rite, iron oxides, iron sulphides, chlorite, glauconite, leu- 
coxene, ilmenite, collophane, and goethite. In this zone the 
staurolite is generally deeply etched. The third mineral 
zone is indicated by the appearance of tourmaline (includ- 
ing the black variety), zircon, garnet, staurolite, andalu- 
site, enstatite, rutile, muscovite, biotite, spinel, apatite, 
fluorite, iron oxides, iron sulphides, chlorite, glauconite, 
leucoxene, ilmenite, corundum, collophane, and goethite. 
The fourth mineral zone is well marked by the second ap- 
pearance of hornblende in association with tourmaline, 
garnet, zircon, rutile, muscovite, biotite, apatite, fluorite, 
iron oxides, iron sulphides, chlorite, glauconite, leucoxene, 
ilmenite, corundum, collophane, and goethite. The fifth 
mineral zone is indicated by the relative abundance of green 
tourmaline with the black variety, garnet, zircon, kyanite, 
rutile, muscovite, biotite, spinel, apatite, fluorite, iron 
oxides, iron sulphides, chlorite, glauconite, leucoxene, il- 
menite, corundum, collophane, and goethite. The variation 
of the heavy mineral assemblages is more likely the result 
of fluctuation in hydraulic ratios or the fact that there were 
no great variations of heavy minerals to begin with in the 
reworked sediments, than of intrastratal solution or other 
factors. 





The different rock types of the late Cretaceous and early 
Tertiary sediments are the mechanical mixture of the three 
end members: (a) Coarse detritus, (b) Fine clayey detri- 
tus, and carbonate cement (chiefly of calcite). Sandstones 
and shales are the principal constituents in the rock types, 
and conglomerates, siltstones, and limestones are in sub- 
ordinate amount, According to their mineralogical compo- 
sition, the sandstones are subdivided into quartzose sand- 
stone, normal sandstone, highly calcareous sandstone, and 
feldspathic sandstone. Limestones are separated into 
sandy limestone and pure limestone. 7 

The paleogeographical configurations consist of (a) a 
wedge-shaped trough-like depression trending nearly north 
and south along the eastern site of the Gunnison Plateau, 
(b) a wide, open depression located in the vicinity of North _ 
Horn Mountain, and (c) Piedmont slopes and intermontane 
basin-like depressions. Under the warm and humid cli- 
matic conditions two fluvial cycles and two lacustrine cy- 
cles are recognized in the formation of the late Cretaceous 
and early Tertiary sediments in central Utah. Each of 
these cycles was directly controlled by the space and sup- 
ply relations in association with the diastrophic move- 
ments. 

On the basis of the present study, there is definitely no 
tectonic break between the Price River and North Horn 
formations in the surveyed region. All the upthrust faults 
and tear faults on both sides of the Sanpete Valley are of 
later age than the North Horn. 

As to gross composition, the late Cretaceous and early 
Tertiary sediments are composed to a large extent of frag- 
ments of ancient sediments, and they were derived from 
the eroded Mesozoic, and Paleozoic sediments, especially 
the Indianola group and Morrison (?) formation, and to a 
minor extent from some pre-Cambrian metamorphics to 
the west. Microfilm $3.05; Xerox $10.40. 235 pages. 
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GEOLOGY OF THE NORTHERN PORTION OF 
THE FISH LAKE PLATEAU, UTAH 


(L. C. Card No. Mic 59-1589) 


Donald Paul McGookey, Ph.D. 
The Ohio State University, 1958 © 


The northern portion of the Fish Lake Plateau, located 
in the central part of the High Plateau province, includes 
the area of sedimentary exposures east of Sevier Valley 
and south from the Wasatch Plateau to the northern edge 
of the great lava fields of the southern part of the High 
Plateaus. The exposed stratigraphic section contains rocks 
of Jurassic to Recent in age, but this study is mainly of the 
Late Cretaceous and Tertiary rocks. 

The Late Cretaceous Price River sandstone and North 
Horn shale record piedmont and succeeding lowland en- 
vironments in this area during contemporaneous orogenic 
activity farther west. The early Tertiary Uinta Lake ap- 
parently covered this area continuously while the upper 
shale sequence of the North Horn formation, the Flagstaff 
limestone, the Colton shale, and the Green River shale and 
limestone were deposited. The lake withdrew from this 
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area because of post-Green River, pre-Crazy Hollow posi- 
tive movements, and erosion removed varying thicknesses 
of the Green River prior to the deposition of the fluvial 
Crazy Hollow shale and sandstone. The area was again 
inundated in late Eocene time by the Gray Gulch lake. Vol- 
canic activity to the south or southwest at this time caused 
a fairly steady rain of fine pyroclastic material during the 
shale deposition of the Bald Knoll member; increased ac- 
tivity provided coarser debris for the Dipping Vat member 
(new name). The Gray Gulch lake withdrew and the mud- 
flows and volcanic conglomerate of the lower part of the 
Bullion Canyon series were deposited. These sediments 
were derived from the erosion of nearby volcanoes and 
represent the last of a nearly continuous sedimentary suc- 
cession from Jurassic to middle Tertiary. 

The structural relations between the early middle Ter- 
tiary monoclinal folding and late Tertiary graben faulting 
are clearly seen in the northern portion of the Fish Lake 
Plateau because the post-Green River section is developed 
more completely here than elsewhere in central Utah. The 
stratigraphic information dates the development of the 
Wasatch and Gates Creek monoclines and related struc- 
tures as following the initial volcanic activity in the south- 
ern High Plateaus and the deposition of the volcanic con- 
glomerate, but before the extrusion of the vast lava flows 
of the upper part of the Bullion Canyon series. In the 
northern portion of the Fish Lake Plateau, pedimentation 
followed the extrusions and the present drainage pattern 
was established. 

Late Tertiary normal faulting developed linear north- 
south graben and complex fault zones that have no relation 
to previous structures and probably have a deep-seated 
control. The fault blocks are foundered between adjacent 
unfaulted blocks. Subsequent differential erosion has 
caused the fault zones to stand out as physiographic fea- 
tures. The faulting has had almost no effect on the drain- 
age pattern. 

The mair faulting was followed by two cycles of stream 
erosion and valley filling by alluvium. Recent events in- 
clude arroyo cutting into the Pleistocene alluvial fill. 

The deposits of two separate Wisconsin glaciations can 
be differentiated locally in valleys at high elevations. Ice 
erosion developed cirques in three valleys. Slides, some 
of which are still active, have modified many of the slopes 
during the late Pleistocene and Recent. 

Microfilm $3.70; Xerox $12.40. 283 pages. 


THE GEOLOGY OF THE 
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The Mount Stuart area is situated in the geographic 
center of the State of Washington on the eastern slope of 
the Cascade Mountains. It includes parts of Chelan, Kit- 
titas and King Counties, and is bounded on the north by 
U. S. Highway 2 and on the east by U. S. Highway 97. 

The oldest rock units are the Chiwaukum schist and the 





Peshastin slate. The Chiwaukum schist is a banded stauro- 
lite-kyanite - garnet-bearing quartz - biotite schist char- 
acterized by much carbonaceous matter and numerous 
quartz lenses. The Peshastin slate, a dark gray, quartz- 
rich slate with areas of carbonate and grit, and the Haw- 
kins formation composed of greenstone, andesite flows, 
agglomerates and breccia form an apparently conformable 
sequence, 

Intruding these old geosynclinal rocks are ultrabasic 
bodies, some of batholithic dimensions, of enstatite-olivine 
peridotite that was partly altered to serpentinite by the 
auto-metamorphic action of late magmatic hydrous solu- 
tions. Part of the peridotite occurs as conformable lense 
shaped bodies in the Chiwaukum schist. These typically 
igneous rocks display greenstone inclusions, fine-grained 
border phases, associated gabbro, and discordant relation- 
ships with regional metamorphic structures, | 

Field and petrographic evidence indicates that the north- 
ern portion of the Mount Stuart granodiorite (quartz dio- 
rite) batholith was formed by the static granitization of 
quartz-biotite schist. The southern border of the batholith 
is intrusive into peridotite and neomagmatic as demon- 
strated by the igneous texture, porphyritic andesite dikes, 
traceable from the batholith, and unaltered peridotite blocks 
included in the granodiorite. Transitional between the ig- 
neous and metamorphic phases of the granodiorite are 
large areas of mobilized rock that have intrusive struc- 
tural relationships but are metamorphic in origin. 

The arkosic sandstone of the Paleocene Swauk forma- 
tion unconformably overlies or is in fault contact with the 
Mount Stuart basement rocks on three sides. It is cut by 
a swarm of Eocene basalt dikes related to the Teanaway 
basalt flows. 

The basement rocks of the Mount Stuart area form a 
structural block bounded by the Leavenworth fault on the 
east, the Deception Pass fault and an unconformity on the 
west and the Navaho Divide fault zone on the south. The 
Leavenworth fault is a high angle fault that was active dur- 
ing Swauk deposition and again at the time of the Navaho . 
Divide faulting. The Navaho Divide faulting shoved the 
basement rocks up and to the south, in part over Swauk 
sediments. Sheared green serpentine rocks of the Blewett 
district, Three Brothers mountain, Hawkins mountain and 
other areas are directly related to this faulting. The age 
of the faulting is post-Eocene (post-Teanaway basalt dikes) 
and the total displacement is probably in the order of thou- 
sands of feet. Microfilm $3.35; Xerox $11.40. 258 pages. 


THE GEOLOGY OF THE NORTHERN RUBY 
MOUNTAINS AND THE EAST HUMBOLDT RANGE, 
ELKO COUNTY, NORTHEASTERN NEVADA 


(L. C. Card No. Mic 59-1246) 
Sigmund Snelson, Ph.D. 
University of Washington, 1957 


Supervisor: Peter Misch 


The northern Ruby Mountains and the East Humboldt — 
Range constitute the northern part of a major north-north- 
east-trending mountain mass in the Basin and Range prov- 
ince of western United States. The range is situated in 
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northeastern Nevada, approximately midway between the 
Wasatch Range of central Utah and the Sierra Nevada of 
eastern California. : 

The main mass of the range is composed of a rather 
high grade, regionally metamorphosed, and internally 
thrusted succession which is tentatively subdivided into 
two units. These units are at least in part in thrust con- 
tact with one another. The lower unit is designated the 
Angel Lake unit and includes over 3000 feet of metamorphic 
rocks which include granitic to dioritic gneisses, silliman- 
ite-bearing biotite schists, quartzitic schists, quartzites, 
lime-silicate rocks, and marble. The rocks in the upper 
portion of this unit are polymetamorphic, exhibiting all 
degrees of superimposed cataclasis ranging from mild 
cataclasis to ultramylonitization. The upper metamorphic 
unit is designated the Snow Water unit. It contains 1000? 
feet of marble, lime-silicate rock, white quartzite, schists, 
and pegmatite. Regional and local data support a Precam- 
brian age for these two units. | 

Two low-angle thrusts have been recognized within the 
metamorphic succession. Available evidence suggests that 
the age of thrusting was Precambrian, and that the move- | 
ment along at least one of the thrust planes was from east 
to west. 3 : 

- In thrust contact with the metamorphic basement are 
Paleozoic and lower Mesozoic strata. The following units 
are recognized: upper Pogonip ? group and Eureka quartz- 
ite (Ord.); undifferentiated carbonates (Sil ?-Dev.); Guil- 
mette formation (Dev.); Pilot shale ?? (Dev.-Miss ?); Dia- 
mond Peak formation (Miss.); Ely liméstone (Penn.); Arc- 
turus formation and “Park City formation” (Permian); un- 
differentiated limestones and shales (Early Triassic). 





The major thrust plane which brings the Paleozoic and 
lower Mesozoic strata over the metamorphic basement is 
called the Secret Creek thrust. This thrust truncates 
layers in both the upper and lower plate successions, and 
nearly all the Paleozoic-Mesozoic formations are vari- 
ously in contact with it. A series of faults subordinate to 
the underlying sole thrust tectonically eliminate, truncate, 
and repeat many of the units in the upper plate. The age 
of this thrusting is post-lower Triassic and is earlier than 
all of the Tertiary deposits in this area, which include pos- 
sibly early and almost certainly middle Tertiary rocks. 
Evidence indicates that the direction of thrusting was from 
west to east. 

Remnants of the thrust plane in the East Humboldt Range 
indicate that it is broadly folded into a huge northerly 
trending and doubly plunging anticline nearly 30 miles long. 
In the northern Ruby Mountains the thrust plane forms a 
broad northerly plunging anticline. The trend and magni- 
tude of this major folding rather closely parallels the basic 
topography of the range. Evidence indicates that the epi- 
sode of anticlinal folding, associated with subordinate fault- 
ing, essentially created the basic outline, shape, and trend 
of the northern Ruby-East Humboldt Range and occurred 
in late Cenozoic time. Some flanking Tertiary continental 
sediments and volcanics----tentatively subdivided into the 
Clover Valley, Starr Valley, and Willow Creek units (old- 
est to youngest)----were deformed during this range- 
forming episode. Late Pleistocene to Recent faults of rela- 
tively minor displacement locally form scarplets along and 
adjacent to the range front, and represent the latest known 
episode of Cenozoic deformation. 

Microfilm $3.45; Xerox $11.80. 268 pages. 
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Supervisors: 


The purpose of this study was to determine and analyze 
the activities which comprised the total work load for one 
week of full time faculty members in fully accredited basic 
degree programs in nursing who were responsible for for- 
mal class instruction and/or related experience in the 
Clinical fields. The study is based on information collected 
by means of a data form on which the teachers recorded 
their activities, by code, on a chart marked off in ten min- 
ute intervals for the 24-hour period for seven days. Ac- 
tivities were classified under formal teaching assignment, 
clinical experience, work-related activities, and other ac- 
tivities performed at the requestof the school. The teachers 





participating included 113 in medical and/or surgical nurs- 
ing, sixty-one in obstetric and/or pediatric nursing, and 
twenty-two in psychiatric nursing and represented 69 per 
cent of those estimated eligible in the spring or fall, 1956. 
They were employed in thirty-eight schools located in 
twenty-one states and the District of Columbia. 

The participants were nearly evenly divided with a few 
more holding a baccalaureate degree than a master’s de- 
gree, Previous experience in teaching individual courses 
ranged from none to fifty-seven times, with 40 per cent of 
the courses listed by the participants as current teaching 
responsibility being taught for the first or second time. 

The average number of hours of work recorded during 
the week by all participants was 46.78, with the median 
hours 45.5, and the range 26.33 to 87.83. By fields, the 
average hours were: medical-surgical nursing, 46.9; ob- 
stetric-pediatric nursing, 46.27; and psychiatric nursing, 
47.52. 

Nearly three-fourths of the average work week for all 
participants was devoted to teaching and related activities 
including 3.75 hours in regular class instruction, 12.81 
hours in instructing and supervising in the clinical field, 
and 17.98 hours in such activities related to teaching as 
preparation, evaluation of student progress, auditing 
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lectures, and conferences with students and others. The 
ratio of hours of class to hours spent in preparation was 
1-1.37 and of class to all related activities 1-2.71. The 
ratio of hours of instructing and supervising in the clinical 
field to hours of preparation was 1-0.26 and to all related 
activities 1-0.61. For each hour of regular class instruc- 
tion the participants averaged 3.42 hours in instructing and 
supervising in the clinical field. 

Slightly more than one-fourth of the average work week 
was reported for activities listed under work-related ac- 
tivities and other activities performed at the request of the 
school. Average hours recorded were: 4.12 for faculty 
and committee meetings; 1.38 for clerical work; 1.8 for 
professional, civic, and social activities; approximately 
one hour each for administrative work, research and writ- 
ing, and necessary non-productive time; and approximately 
one-half hour each for student conferences and student or- 
ganizations, nursing service activities, travel, and miscel- 
laneous activities. Marked variations were shown in the 
number of participants reporting each activity. Approxi- 
mately four-fifths reported participation in faculty and 
committee meetings, two-thirds in clerical work, and one- 
fourth in research and writing. Although carrying no as- | 
signed responsibility for nursing service, one-third de- 
voted some time to nursing service activities. 

The work week varied, with one-fifth of the participants 
recording required activities on each of the seven days and 
nearly an equal number recording no participation in re- 
quired activities on Saturday, Sunday, and in the evenings. 
Nearly two-thirds worked one or more evenings and more 
than half started work at 7:30 a.m. or earlier on one or 
more days. Variations from week to week were indicated 
by the explanations of the 41 per cent who stated the week 
reported in the study was not a fairly typical week and by 
the comments of many others. 

The suggestions for adjustments to improve effective- 
ness and the number reporting participation in certain ac- 
tivities may be helpful to the faculty of a school and to the 
individual teacher in planning for the best utilization of 
time. The suggestions made most frequently concerned 
increased personnel and/or more time for preparation for 
teaching. Further study seems indicated to determine the 
effect on work load of irregularly scheduled periods of stu- 
dent clinical experience. Since two-thirds of the teachers 
reported participating in clerical work and one-third in ad- 
ministrative activities not related to teaching, these ac- 
tivities seem to. merit careful investigation. 

Microfilm $2.55; Xerox $8.80. 194 pages. 
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STUDIES ON LYMPHOMATOSIS IN TURKEYS 
(L. C. Card No. Mic 59-1569) 


Ralph Cedric Belding, Ph.D. 
The Ohio State University, 1958 


Lymphomatosis, in its various manifestations, is recog- 
nized as the most important disease of adult chickens in 





this country. The condition appears to be assuming in- 
creasing importance in turkeys. 3 

This work, carried out at the Ohio Agricultural Experi- 
ment Station, was initiated with the intent of studying the 
activity of two chicken neoplasms from the Federal Re- 
gional Poultry Research Laboratory (RPL 12 and RPL 16) 
in turkeys, and determining whether passage in turkeys 
would change the activity of the tumors and viruses in 
chickens. More than 3,000 poults and several hundred 
chicks were used in this work. The author also hoped to 
obtain tissues from naturally occurring cases of turkey 
lymphomatosis, and to adapt the tumors to serial passage 
in turkeys under laboratory conditions. In the event this 
was accomplished, the activity in chickens of agents de- 
rived from the turkey tumors would be studied. 

Cells of tumor strains RPL 12 and RPL 16 were suc- 
cessfully carried in serial passage in poults. RPL 12 did 
not metastasize or produce visceral tumors even when 
birds were held for over 300 days after inoculation. RPL 
16 did metastasize but did not show virus activity in 120 
days. | 

The process of trypsinization was used in preparation 
of cellular inocula. This procedure produced inocula su- 
perior in several respects to those made in a TenBroeck 
tissue grinder. The diluents used to suspend tumor cells 


_ were, in order of increasing effectiveness, 0.85 per cent 


saline, Locke-Lewis solution, brain-heart infusion broth 
(Difco) and Hanks’ balanced salt solution, all at a pH from 
7.2 to 7.4. All cellular suspensions contaired penicillin at 
levels from 10 to 1,000 units per ml. and dihydrostrepto- 
mycin at levels from 10 to 20 milligrams per ml. to help 
control bacterial activity. 

The construction and intraperitoneal use of diffusion 
chambers in studies of metastasis of lymphoid tumors 
were described. Millipore filter membranes with pore 
size of 0.4 u were used. The results of this work indicated 
that visceral involvement following intramuscular inocula- 
tion of tumor cells was due to metastasis of neoplastic 
cells and not due to the stimulation of existing lymphoid 
areas by the virus. 7 

A naturally occurring turkey lymphoid tumor was 
adapted to intramuscular serial passage in poults. This 
neoplasm was highly malignant for the poults used; it killed 
up to 100 per cent of the inoculated poults between the 
seventh and the fourteenth day when 0.5 ml. of a one to ten 
dilution of cells was inoculated intramuscularly, Although 
cells from the fifth, sixth, and seventh turkey passages 
grew in intramuscularly inoculated young chicks, cells 
harvested from poults of the eighth to the twentieth serial 
passages consistently failed to produce local neoplasms 
or visceral involvement in chicks from the same source. 
Chicks inoculated with cellular suspensions of turkey tumor 
did not die when later inoculated with cells of a highly vir- 
ulent chicken tumor, although the chicken tumor did pro- 
duce a neoplasm at the site of inoculation. 

The results of this work suggest the possibility of de- 
veloping a successful vaccine against lymphomatosis in 
the chicken from this or a similar strain of turkey tumor. 

Microfilm $2.00; Xerox $4.20. 76 pages. 
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CHARCOT-LEYDEN CRYSTALS, ISOLATION, 
CONCENTRATION, PRESERVATION AND 
PRELIMINARY BIOCHEMICAL STUDIES 


Maria O’Connor Hornung, Ph.D. 
Tulane University, 1958 


— 


Chairman: Paul C. Beaver 


Charcot-Leyden crystals first reported by Charcot in 
1854 have been of interest to hematologists and allergists 
because of their association with eosinophils and to para- 
sitologists because of their association with various para- 
sitic diseases, particularly those involving ulceration of 
the colon. Previous studies of the crystals have been lim- 
ited because of the difficulties involved in obtaining and 
preserving an adequate supply of crystals separated from 
the blood tissues or feces where they occur. Histochemi- 
cal and solubility studies by various authors have led to the 
opinion that they were variously calcium hypophosphate, 
spermine phosphate, a nucleoprotein or a compound con- 
taining fifty percent zinc. 

The present study represents an effort to isolated, con- 
centrate and preserve Charcot-Leyden crystals obtained 
from feces. Further efforts were made to determine their 
histochemical reactions, solubilities, behavior in the pres- 
ence of enzymes, electrophoretic studies, absorption spec- 
trum, nitrogen concent and color test for protein, chroma- 
tography, molecular weight and spectrographic analysis. | 

Charcot-Leyden crystals used in this study were ob- 
tained from dysenteric stools of patients with amebiasis 
and trichuris infection. Following extraction of ether solu- 
ble elements the crystals were concentrated by differential 
centrifugation in sucrose solution and preserved in sucrose 
solution to which antibiotics were added. Their staining 
reactions were determined using fat stains, nuclear and 
basic stains, acid stains, general stains, a vital stain and 
the indicator bromthymol blue. Their solubilities were de- 
termined in organic solvents, sodium bicarbonate, alcohol, 
salt solutions, various acids and bases. Pepsin, ficin, pa- 
pain and trypsin were tested for their ability to digest the | 
crystals. Absorption of ultraviolet light was determined 
in a Beckman absorption spectrometer. Paper electro- 
phoresis of the dissolved crystals was run to determine the 
number of proteins present. The Biuret, Millon, xantho- 
proteic and micro-Kjeldahl tests were done for general 
protein reactions. Molecular weight determinations were 
attempted by the moving boundary technique in an ultra- 
centrifuge. Paper chromatography on unhydrolyzed dis- 
solved crystals was done to determine the presence of 
ninhydrin reacting compounds. Spectrographic analysis 
for various elements was carried out in a Beckman emis- 
sion spectrophotometer. 

The crystals were isolated, concentrated and preserved 
satisfactorily. The biochemical and physiological analyses 
reported above disproved the reports of various earlier 
workers that the Charcot-Leyden crystals were either cal- 
cium hypophosphate, spermine phosphate, a nucleoprotein 
or a compound containing fifty percent zinc. Instead they 
gave evidence that the Charcot-Leyden material is a single 
polypeptide of low molecular weight which when sufficiently 
concentrated polymerizes readily at pH 7.2, the pH of body 
fluids. This substance could possibly be a degradation 
product or a secretion of eosinophils. 





A second type of crystal was found constantly associ- 
ated with Charcot- Leyden crystals which differed from 


them in size, shape, solubility and staining reactions. 


These crystals were also ninhydrin positive. 

It seems desirable to perform further studies to deter- 
mine whether or not this Charcot-Leyden substance has 
any biological activity, no pathological significance, and 
whether or not these crystals can be produced in lower 
animals. Microfilm $2.00; Xerox $3.00. 47 pages. 


ANEMIA AND IMMUNE RESPONSE TO 
HOOKWORM INFECTION IN THE DOG 


(L. C. Card No. Mic 59-617) 


Iris Marie Krupp, Ph.D. 
Tulane University, 1958 


Chairman: Paul C. Beaver 


Numerous authors have studied hookworm infections in 
dogs under different sets of conditions and have centered 
their attention particularly on the resistance developed 


from previous exposure to infection. Herrick (1928) ob- 


tained ratios between the original number of larvae given, 
the egg count and the number of adults at autopsy. He, and 
others (Stoll and Tseng, 1925 and Sarles, 1929 c) showed 
that the number of worms present in an infection affects 
the egg output, there being smaller numbers of eggs pro- 
duced by each female when present in large numbers. Her- 
rick (1928), Foster (1935), McCoy (1931) and Otto (1941) at- 
tempted to determine the effect of repeatedly superimposed 
infections on the number of worms that were able to de- 
velop and there seemed to be evidence of increased re- 
sistance after two or three infections. The fact that this 
resistance is a manifestation of immunity has been refuted 
by various authors who consider the general condition of 
the dog in respect to diet, anemia, etc., to be more im- 
portant in the regulation of the hookworm burden. 

Anemia is an outstanding feature of the disease. The 
manner in which the anemia is produced is a matter over 
which there has been much controversy. Three possible 
mechanisms have been suggested: (1) by direct ingestion 
of blood from the intestinal walls by the worms, (2) by 
gross hemorrhage from the abandoned attachment sites, 
and (3) by a toxic effect on the bone marrow and other 
blood forming organs. 

- §tudies were conducted in order to examine the rela- 
tionship between the size, duration and repetition of infec- 
tions of Ancylostoma caninum in the dog and (1) the blood 
loss from the intestine, (2) the immunologic response of 
the host, and (3) the effect of crowding on the worm popu- 
lation in the intestine. 

Thirty dogs were used (20 of which were laboratory 
reared), all were small short-haired mongrel terriers, 
weighing 6 kilogram or less at autopsy. They were inocu- 
lated with infective A. caninum larvae from 10 day char- 
coal cultures. The total fecal output was collected daily 
from each dog, weighed and a sample taken for egg count- 
ing. At autopsy, the intestine was removed, measured, 
opened and the number and position of the worms recorded. 
These worms were removed, washed, suspended in dis- 
tilled water and quick frozen in absolute alcohol and dry 
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ice and used in preparation of antigens for the in vitro sero- 
logic tests. 
Daily egg counts revealed that as the intensity of the in- 


_ fection increased, the number of eggs produced per female 


decreased indicating that crowding does have a depressing 
effect on egg production. Autopsies of seventeen dogs dem- 
onstrated that the jejunum, especially the mid-portion, was 
the position of choice for the adult worms. They were 
found there in light infections, and it was the most heavily 
populated area in medium and heavy infections. The ileum 
appeared to be next in importance. 

Egg production was further suppressed when the worms 
were found very crowded in the jejunum and also in the 
ileum and duodenum, The latter regions of the small in- 
testine did not seem to offer as favorable an environment 
for colonization as the jejunum. When the worms became 
very crowded in the jejunum, they began to colonize the 
ileum and there appeared to be a maximum number that 
could populate the intestine, regardless of the number of 
larvae administered but dependent on the amount of surface 
area available. Crowding and competition for space caused 
frequent shifting of position by the worms and resulted in 
‘multiple lacerations of the gut through which gross hemor- 

rhage occurred, 
: The effect of hookworms on hemopoiesis was studied 
utilizing siderophilic radioactive Fe™, and it was found 
that erythropoiesis was stimulated and the rate of bone 
marrow function was increased as evidenced by the rapid 
turnover rate of plasma iron. This evidence indicated that 
blood was lost by random process, i.e. by hemorrhage, 
rather than by age alone. 

Electrophoretic analysis of the serum proteins in these 
dogs revealed an elevation of the gamma globulin fraction 
and a relative reduction of the alpha, beta and albumin frac- 
tions. Serologic tests performed on various protein and 
polysaccharide fractions of the hookworms with antiserum 
from infected dogs demonstrated the presence of antibodies. 

Microfilm $2.00; Xerox $3.80. 67 pages. 
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THE STUDY OF THE EFFECT OF CERTAIN 
CHEMICALS ON PERSPIRATION FLOW 


(L. C. Card No. Mic 59-2) 
Galen Franklin Collins, Ph.D. 
Purdue University, 1954 


Major Professor: Dr. John E, Christian 


Two types of sweat glands are found in humans, namely 
the eccrine and apocrine sweat glands. The eccrine sweat 
glands are distributed over the whole body except on the 
lip margin and on certain portions of the sex organs. The 
apocrine glands occur mainly in the axillary regions, but 
to some extent in the pectoral, abdominal and genital re- 
gions. Although several antiperspirant preparations have 
been used on the axillary regions for many years, a method 
for the evaluation of these products on the apocrine sweat 
glands of humans has not been reported in the literature. 





It is difficult, if not impossible, using the present methods 
to evaluate antiperspirant preparations on the apocrine 
glands of humans because of the position of the axillary 
regions, and because the apocrine sweat glands are mixed 
with the eccrine sweat glands. 

Since antiperspirant preparations could not be evaluated 
on the apocrine sweat glands of humans, the next best ap- 
proach was to evaluate these preparations on the apocrine 
sweat glands of some animal. After a complete survey of 
the literature and several experiments with sheep, it was 
found that only the horse could be used as the experimental 
animal for the evaluation of antiperspirants (1). After a. 
method was developed for the evaluation of antiperspirant 
preparations on the apocrine sweat glands of the horse, 
several commercial antiperspirant products, a series of 
antiperspirant salts including several previously unsynthe- 
sized salts, and several formulated creams were evaluated. 

The mechanism of action of antiperspirants is not ex- 
actly understood. Some attribute their action to astringent 
properties which cause a reduction in pore size and thereby 
reduce the perspiration flow. Others believe they act by 
irritant action, causing a destruction of the secreting cells. 
Histological studies of horse skin before and after treat- 
ment with antiperspirant preparations were conducted to 
gain further knowledge concerning their effect on the apoc- 
rine sweat glands. Also, several experiments were con- 
ducted to determine the effect of antiperspirant prepara- 
tions on the concentrations of sodium, potassium and iodine 
excreted in the perspiration. 

The Synthesis of Several Antiperspirant Salts. Zinc 
methionate, cerous methionate, cerous sulfamate, and lan- 
thanum sulfamate were synthesized. They were prepared 
by reacting the appropriate sulfate with barium methionate 
or barium sulfamate forming barium sulfate which was 
filtered off, leaving the solution of the desired salt. The 
salts were isolated and identified (see Table 1). 

Microfilm $2.00; Xerox $5.20. 105 pages. 








PERSONAL PROMOTION AND THE 
HOSPITAL MARKET FOR PHARMACEUTICALS 


(L. C. Card No. Mic 59-1391) 


Robert Warren Hammel, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: 


Professor J. Howard Westing 


A high cost of promotion is associated with the market- 
ing of pharmaceutical products. These promotional costs 
are suspect of being excessive and of contributing to high 
prices. 

These piepaatinuns are investigated in a marketing 
study of one highly competitive product, one class of phar- 
maceutical buyers, and one method of promotion. Penicil- 
lin products, the hospital market, and the most costly phar- 
maceutical promotional technique -- personal promotion -- 
were chosen for the study. All penicillin and penicillin 
combination purchases of four general and allied special 
hospitals for a period of six years were analyzed. One hun- 
dred per cent of these purchases were the products of com- 
panies which had provided regular professional service 
representatives in the market. 
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Interviews were held with hospital personnel to deter- 
mine their pharmaceutical procurement policies and pro- 
cedures. Professional service representatives of the most 
patronized pharmaceutical manufacturers were also inter- 
viewed to establish their promotional patterns and opinions 
as to major influences affecting hospital purchases of phar- 
maceuticals. 

The sets of interviews and purchase records suggested 
that price is not the dominant competitive consideration 
which influences hospital purchases of pharmaceuticals. 
For greater clarity and accuracy in discussing forms of 
competition other than price, it is suggested that price 
competition be treated in a broad sense and that those com- 
petitive techniques usually considered as forms of “non- 
price competition” be distinguished as either product com- 
petition or promotional competition. 

The buying decisions of the chief hospital pharmacists 
relating to the brand, source, and quantity of pharmaceuti- 
cal purchases are not materially influenced by hospital ad- 
ministrative personnel, the hospitals’ Pharmacy and Ther- 
apeutics Committees, or individual physicians. The hospi- 
tal pharmacists indicated that the manufacturers whose 
goods they favored possess reputations for leadership in 
research, high quality products, and dependability of serv- 
ice. These characteristics are of economic value to the 
hospital and are associated by the pharmacists with the 
professional service representatives who regularly call on 
the institutions. 

Costs to the manufacturers associated with the use of 
personal promotion appeared to be necessitated by com- 
petitive pressure and the expectation of the buyers. The 
products of the manufacturers who incurred these promo- 
tional costs were not characterized by high or rigid prices. 
The product and market knowledge and services provided 
by professional service representatives can be utilized by 
the buyers to hold down both the hospitals’ original pro- 
curement costs and inventory carrying charges. 

Microfilm $2.25; Xerox $8.00. 172 pages. 


SYNTHESIS AND ANTIFUNGAL ACTIVITY 
OF SOME HALF-ESTERS OF SUCCINIC 
AND MALEIC ACIDS 


(L. C. Card No. Mic 59-1684) 


Eugene Hickman, Sr., Ph.D. 
State University of Iowa, 1959 


Chairman: Associate Professor Seymour M, Blaug 


Nineteen new compounds. have been synthesized and 
tested for their antifungal activity against four pathogenic 
organisms, namely, Microsporum gypseum, Microsporum 
canis, Trichophyton rubrum and Trichophyton mentagro- 
phyte. This group of compounds is composed of 14 half- 
esters of a variety of phenols, straight chain and aromatic 
alcohols, in which succinic acid was used to esterify the 
hydroxyl group. Of the remaining 5 compounds, 4 are half- 
esters of maleic acid in which two straight chain and two 
aromatic alcohols were used. Also included in this group 
is a dye product which is a condensation product of phenol 
and maleic anhydride. 

Maximum antifungal activity was shown by the phenolic 





esters which contained a saturated or unsaturated ring at- 
tached to the phenolic ring. Compound 9 in which the cy- 
clohexyl radical is located in the ortho position showed the 
best activity on a comparative basis. The esters of decyl 
alcohol showed the next highest activity. Results indicated 
that the parent compound of compounds 9, 11, 13 and 15 are 
more active than their corresponding esters. A possible 
explanation for this was pointed out in the discussion. 

Some advantages of esterifying the hydroxyl group of 
the phenols were discussed. These advantages were in- 
creased solubility, reduced irritation, longer lasting ac- 
tion and the production of a compound devoid of the dis- 
agreeable phenolic odor. 

Conclusions pertaining to the relationship of physical 
and chemical constitution and antimycotic activity were 
drawn. Such factors as polar-non-polar balance, partition 
coefficient, adsorption, surface activity, hydrogen bonding 
and the degree of dissociation were discussed. 

In order to apply any significance to the result of the 
antifungal tests of the compounds prepared in this study, 

a Clinical investigation should be conducted. The latter 
was not possible in this laboratory. 
Microfilm $2.00; Xerox $3.00. 41 pages. 
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Fungal infections have been a problem confronting man 
throughout his existence on earth. The early investigations 
were concerned largely with the identification and classifi- 
cation of the various responsible fungi. At present, con- 
siderable interest exists concerning the nutrition of fungi, 
and the pathology and therapeutics of fungal infections. A 
multitude of substances have been employed as antifungal 
agents, thus indicating antifungal weakness in chemothera- 
peutics. Among the antifungal drugs used in treating su- 
perficial mycoses are the various aromatic compounds 
such as benzoic acid, salicylic acid, and salicylanilide. 

In considering the aromatic compounds, it was of in- 
terest to note that there have been few investigations di- 
rected toward the study of antifungal activity of cinnamic 
acid derivatives. In this investigation, these derivatives 
were of interest because (1) the microbiological inhibiting 
activity of cinnamic acid and its derivatives; (2) the rela- 
tionship of cinnamic acid to fungicidal salicylic acid deriv- 
atives; and (3) the presence of alpha-beta unsaturation in 
the molecule. 

Cinnamic acid and its derivatives have been reported 
to have antibacterial, antitubercular and antifungal ac- 
tivity. Cinnamic acid represents the vinylog of benzoic 
acid and derivatives of this acid, especially those of sali- 
cylic acid, have received considerable investigation as 
antifungal agents. The presence of an alpna-beta unsatura- 
tion in cinnamic acid offered further significance to deriv- 
atives of this acid having antifungal activity. Increased 
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antifungal activity due to the presence of alpha-beta un- 
saturation in the molecule has been reported by various | 
investigators. | 

Since amide derivatives of other related acids, such as 
salicylic acid and acrylic acid have shown useful antifungal 
properties, the cinnamamide derivatives were selected to 
be prepared and tested. Furthermore, a review of the lit- 
erature revealed that amides of cinnamic acid have not 
been investigated for antifungal activity. | 

In this investigation, amide derivatives of o-chlorocin- 
namic acid and p-nitrocinnamic acid were prepared and 
tested. These derivatives were prepared by reacting the 
desired acid chloride with the appropriate amine. 
lowing amines were used in preparing the amide deriva- 
_ tives of each acid: o-chloroaniline, m-chloroaniline, p- 
chloroaniline, 2,4-dichloroaniline 2,5-dichloroaniline, 3- 
- aminoquinoline, 2-aminobenzothiazole, 2-amino-5-chloro- 
toluene, and 2-amino-5-chloropyridine. 

The cinnamamide derivatives were tested for antifungal 
activity against four pathogenic species of fungi. The or- 
ganisms were: M. canis, M. gypseum, T. rubrum, and T. 





fication of the paper disc technique. Also tested were the 
nine analogous derivatives of cinnamic acid which were 
prepared in another investigation. Undecylenic acid and 
salicylanilide were used as standards for comparison of 
activity. 

N-(4-Chlorophenyl)-2-chlorocinnamamide proved to be 
the most active of the compounds tested against M. gyp- 
seum, having activity greater than salicylanilide while be- 
ing comparable to undecylenic acid at 4 per cent concen- 
tration. Also, it was the most active of the compounds 
against T. rubrum, having activity less than salicylanilide 
and much less than undecylenic acid. 

The results obtained indicated that most of the cin- 
namamide derivatives had little or no activity. In general, 
it appeared that substitution on either the phenyl ring of 
cinnamic acid or variation of the amine portion of the mole- 
cule had little effect on the antifungal activity of these com- 
pounds. 

The amide derivatives were found to be insoluble in 
water and generally insoluble in most of the common or- 
ganic solvents. This insolubility factor may contribute to 
the apparent lack of antifungal activity displayed. 

Microfilm $2.00; Xerox $3.80. 66 pages. 
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The continual search for an antifungal agent has given 
rise to many diversified compounds, among which are the 
phenols, mercurials, aliphatic and aromatic acids, and 
other similar compounds. Since sorbic acid showed anti- 
fungal properties, it was thought that an investigation 
should be made to determine if some amides of it pos- 
sessed a more pronounced effect on the growth of fungi. 


The fol-. 





Twenty sorbamides were prepared, identified, and tested 
against four species of pathogenic fungi. 

In testing for antifungal activity, the compounds were 
dissolved in ethanol or acetone, according to their solubili- 
ties. When possible, 4%, 2%, 1%, and 0.5% concentrations 
were used. All soluble compounds were tested against Mi- 
crosporum gypseum, Microsporum canis, Trichophyton 
mentagrophytes, and Trichophyton rubrum by the paper 
disc method. Due to the slow growth of some organisms, 
only the zones of inhibition shown within fifteen days were 
recorded. Of the compounds tested by this method, only 
N-(o-hydroxyphenyl)- sorbamide, N-(-chloro-2-nitro- 
phenyl)-sorbamide, sorbic acid and undecylenic acid ex- 
hibited any worthwhile activity. 

The above named compounds as well as N-(p-carboxy- 
phenyl)-sorbamide, N-(o-methylphenyl)-sorbamide, N-(p- 
methylphenyl)-sorbamide, morpholylsorbamide, and do- 
decylsorbamide, which were either insoluble in or decom- 
posed by ethanol or acetone, were dispersed in Hydrophilic 
Ointment, U. S. P., in 4%, 2%, 1%, and 0.5% concentrations. 
The compounds were tested against the same organisms as 
above by distributing 1 ml. of a spore suspension of the or- 


'ganism evenly on the surface of each Sabouraud’s Agar 


plate, then placing a streak of ointment across the center 
of the plate. The plates were incubated at room tempera- 
ture for fifteen days before the zones of inhibition were 
recorded. By this method, N-(o-hydroxyphenyl)-sorbam- 
ide, N-(4-chloro-2-nitrophenyl)-sorbamide, and morpholyl- 
sorbamide exhibited inhibitory activity against all four or- 
ganisms. Ointments containing sorbic acid and undecylenic 
acid, used as standards, also showed antifungal activity. 

A partial explanation of the effectiveness of these com- 
pounds may be given on the basis of diffusion by the com- 
pounds throughout the medium. This was substantiated by 
the appearance of the medium which was colored by N-(o- 
hydroxyphenyl)-sorbamide and N-(4-chloro-2-nitrophenyl)- 
sorbamide, 

It was found that only two of the amides synthesized 
showed good antifungal activity when in solution and three 
showed antifungal activity when tested in ointment form. 
From the data collected in this investigation it is evident 
that, in general, the formation of an amide of sorbic acid 
does not increase the antifungal properties over that of the 
acid, Microfilm $2.00; Xerox $3.00. 51 pages. 
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Group work in public health nursing is not new but its 
relative importance as a way of giving service to people 
has been emphasized in recent years, This study has been 
concerned with an exploration of the attitudes of a sample 
of health department nurses toward group work, with study 
of relationships between attitudes and nursing background, 
and with implications for the education of public health 
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nurses. It was hoped that a direct approach to a selected 
group of health department nurses in one state would yield 
information of benefit to those responsible for curriculum 
planning in nursing education, and, indirectly, to field agen- 
cies concerned with inservice education programs. This 
investigation was designed to elicit information on three 
aspects of the problem; how the nurses in the sample felt 
about the importance of group work, how they thought prep- 
aration for group work could best be obtained, and the ef- 
fect of two variables, preparation and experience, on the 
nurses’ responses. 

A mail questionnaire was constructed utilizing questions 
which stemmed from objectives for each subheading of the 
problem. After pre-testing, the questionnaire was mailed 
to two sub-samples of public health nurses drawn by sys- 
tematic method from staff lists supplied by the Michigan 
Department of Health and the Detroit Department of Health. 
Data were coded for IBM analysis and the results tabulated 
and analyzed under three aspects of the problem. The chi- 
square test was used to determine to what extent differences 
between responses of the two sub-samples were due to 
sampling error. The same test was applied to findings in 
relation to the preparation variable. Because this was an 
initial study in an unexplored field many aspects of the 
problem could not be fully investigated. Broad generaliza- 
tions were not possible and conclusions reached would ap- 
ply only to the universe from which the sub-samples were 
drawn. 

The results showed that nurses in the sample who had 
completed university preparation for public health nursing 
had stronger identification with group work than did the 
nurses who lacked preparation. The majority of nurses in 
the sample agreed upon a desirable sequence of experiences 
for learning how to be an effective group worker. These 
findings were consistent regardless of the preparation or 
experience status of the respondents. It was apparent that 
a large number of nurses in the sample had problems in 
assuming group leadership roles. Reasons for this were 
given as lack of adequate preparation or not being the 
“leader type”. This finding was demonstrated in several 
ways throughout the data. 

Conclusions in relation to the three aspects of the prob- 
lem are as follows: The respondents considered group 
work to be an important aspect of public health nursing 
service. They gave priority to a university group work 
course which included practice as the best method of prep- 
aration for group work although agency inservice educa- 
tion was a close second. University preparation for public 
health nursing was reflected in more confidence and fewer 
problems in group work situations. Extent of experience 
in public health nursing was not a decisive factor affecting 
responses about group work. 
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The Chinese liver fluke, Clonorchis sinensis, was first 
described in 1875. In 1910 the second intermediate hosts 
were found to be certain species of small fish, and 8 years 
later the first intermediate hosts were found -to be certain 
aquatic operculated snails. The adult flukes live in the 
biliary passages of a wide variety of mammalian hosts, in- 
cluding an estimated 19 million human beings. 

Contact brought about by military action with subse- 





- quent economic aid to endemic areas, and the possibility 


of introducing this parasite into the U. S. A. have stimu- 
lated new interest in Clonoichis. Three aspects of itsbiol- . 
ogy were chosen for the present study: (1) the relationship 
of worm burden to pathogenicity and egg production in a 
suitable laboratory host, (2) immunologic response of the 
host to C. sinensis and its application to means of sero- 
logic diagnosis, and (3) susceptibility of natural and intro- 
duced snails in the U. S. A. to infection with this parasite. 
Second intermediate hosts were collected in Okayama, 
Japan, the metacercariae liberated by digestion, iced, and 
sent by air to the U. S. A. A dilution counting technic was 
used to determine the production of eggs in rabbits, repli- 
cate counts being made weekly for periods up to 55 weeks 
after inoculation of metacercariae. At the end of the ob- 
servation periods, the worms were removed from the bil- 





_iary passages and the worm counts correlated with egg 


counts. In order to count adult worms in situ, small pieces 
of the liver were pressed between two plates of clear plas- 
tic. By using a small amount of tissue and holding the 
plates up to a light, even small worms in the distal biliary 
passages could be seen. 

For the immunologic studies, the antigen was a buffered 
saline extract of dried Clonorchis that had been twice ex- 
tracted with anhydrous ether at -18°C. When stored at 
-20°C antigen prepared in this manner remained stable in 
activity for at least two years. Rabbits were bled weekly 
or bi-weekly, the sera stored at -20°C., and all sera from 
a given animal tested at the same time by the complement 
fixation test. 

Four species of the snail family Hydrobiidae were ob- 
tained for infection trials. Bulimus tentaculatus were col- 
lected near Washington National Airport; Gillia altilis 
from Great Falls, Virginia; Fluminicola coloradoense 
from Salt Lake City, Utah; and F.. fusca from Hanford, 
Washington. After exposure to massive numbers of viable 
Clonorchis eggs, they were examined weekly (from 1 to 4 
months later) by crushing. | 

The metacercariae retained their viability for at least 
60 days after being shipped to this country. Rabbits and 
guinea pigs were found to be equally susceptible to infec- 
tion with this parasite with approximately one-third of the 
metacercariae developing to maturity. Rats were less 
susceptible with one-tenth development. An inoculum of 
1000 metacercariae proved lethal to guinea pigs while rab- 
bits were able to withstand even larger inocula. 
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The prepatent period in rabbits averaged 22 days, as 
compared with 20 days for guinea pigs. Egg production by 
C. sinensis in seven rabbits increased steadily up to the 
17th week and thereafter showed cyclic variation with max- 
ima at approximately 10-week intervals. The mean num- 
ber of eggs per worm per day, based on counts made during 
the week of death in 16 animals, was approximately 4000 
and the mean number of eggs per gram feces per worm 
was approximately 100. 





Preliminary ether extraction of the antigen at -18°C be- 
fore extraction with buffered saline solution eliminated an- 
ticomplementary activity and reduced cross reactivity 
without affecting the capacity to react specifically with 
homologous antiserum. It was shown that the new antigen 
may be used with success to determine the antibody re- 
sponse in experimentally infected rabbits. 

Attempts to infect snails of the family Hydrobiidae were 
not successful. Microfilm $2.00; Xerox $3.00. 39 pages. 
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The arid zones of the Mediterranean have remained 
virtually terra incognita even in the twentieth century. In- 
vestigations of these areas have been primarily concerned 
with the remains of large urban centers, works of art, to- 
pography, ethnography and mineral resources. The evi- 
dence of vigorous agricultural activity which surround these 
ancient urban centers has received only passing notice. 

My attention was drawn to this field of study by the dis- 
covery of a large number of Greek and Arabic papyri at 
Hafir el Auja in Southern Palestine by the Colt Archaeo- 
logical Expedition. These documents were turned over to 
New York University where I have had the opportunity to 
study them for a number of years. The documents reveal 
that the ancient inhabitants had a considerable interest in 
such things as plough-land, vineyards, gardens, reservoirs, 
water-channels, and crops of wheat, barley, aracus and 
dates. One document is unique: an account of the number 
of modii of wheat and barley sown and the amount reaped. 
Upon analysis, I found that the yield represented 15 bushels 
per acre, 

In the more favored regions of Palestine, these yields 
would not have been unusual, but in the arid south country 
where climatic conditions for cultivation are at best pre- 
carious and where mere subsistence has always been a 
problem for Arabs and Israelis alike, it seemed almost — 
impossible that the ancients could have achieved such re- 
sults. I therefore set out to find how it was possible for 
the ancient inhabitants to produce such comparatively high 
grain yields on only 3 to 4 inches of annual precipitation. 

I have accordingly surveyed all the published agricul- 
cultural and hydrological remains in Southern Palestine. 
The only evidence available to me, aside from the papyri, 
was the reports of investigators who explored the region 
but whose reports on the agricultural remains were only 





incidental to their other interests. In order to supplement 
their limited reports, I had to use two additional sources 
of information: aerial photographs and comparative data 
from other homoclimatic areas in North Africa, Eastern 


Palestine (Syria and Jordan), and Southern Arabia. 


Through the use of these material I have been able to 
reconstruct the ancient agro-hydrological techniques that 
were practiced in Southern Palestine. More importantly, 
I discovered from examining a number of aerial photo- 
graphs from other arid zone areas that similar techniques 
were used in Algeria, Tunisia, Libya, Syria and Jordan. 
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“Arab Rediscovery of Europe” is a case study in the 
transmission of modern social and political concepts from 
Europe to the Arab World during the first seven decades 
of the nineteenth century. The major purposes of the study 
are (1) to identify those western concepts which had been 
introduced into the Arab World by 1870; (2) to trace the 
manner in which they had been transmitted; and (3) to in- 
dicate the important figures who were responsible for the 
transmission of these ideas. The historical method of re- 
search was used and the chief sources were Arabic writ- 
ings published and circulated in the Near East prior to 1870. 

Before 1798, Arabs were chiefly dependent upon the 
writings of the Arab medieval historians and geographers 





for their knowledge of the West. By 1870, however, liter- 
ate Arabs had access to modern works written in their own 
language which dealt with the political history, the political 
philosophy and administrative systems of the West, its edu- 
cational achievements and institutions, its economic and 
philanthropic associations, as well as its geography and 
customs of its people. : 

This major transformation in the extent of Arab aware- 
ness of the West had come about chiefly through the efforts 
of indigenous scholars whose interest in Europe led them 
to explain and interpret the West to the Arab World. These 
scholars engaged in three types of literary activities, each 
of which is discussed in a main division of the study. 

The first channel through which European ideas entered 
the modern Arab World was the books written about the Na- 
poleonic expedition to Egypt and Syria (1798-1801). These 
books included Arabic translations of the communiques is- 
sued by Napoleon during his stay in the Arab World. The 
communiques, especially the first, introduced certain basic 
principles of government and the philosophy of the French 
Revolution, such as Republic, equality, etc., which received 
their first treatment in the works of the chroniclers of the 
French campaigns. 

A second and somewhat more significant manner by 
which European ideas entered the Arab World was in Ara- 
bic translations made of European books. The second part 
of the study traces the vicissitudes of the translation move- 
ment from its beginnings at the opening of the nineteenth 
century when it was completely dominated by Egyptian per- 
sonnel through to its final shift sometime after mid-century 
to the Fertile Crescent. An annotated bibliography of sig- 
nificant non-technical works which were translated during 
that period is included. 

The third channel through which information about and 
ideas from the West reached the nineteenth century Arab 
intelligentsia was books about the West written by Arabs 
who had traveled to Europe. The first of these, written by 
R. R. Tahtawi and published in 1834, opened an entirely new 
avenue for the transmission of European ideas to the Near 
East. This book and the works of other Arab travelers 
which followed developed a fuller image of western society 
and its achievements than had ever been available before. 
An analysis of the backgrounds of the writers and a bibli- 
ography of their works are also included. 

The study is concerned not only with the content of 
transmission and the characteristics of the transmitters, 
but also with the attitudes toward the West as revealed in 
these works. In general, the writers approached the West 
with open minds, and found much to admire and to imitate. 
Certain defensive reactions were present in embryonic 
form in these early works, however. Both the defensive 
reactions of harking back to their illustrious past and of 
making a dichotomy between the “spiritual East” and the 
“materialist West” were present in their writings. These 
later reactions foreshadowed attitudes which crystallized 
after 1870. Microfilm $2.90; Xerox $10.00. 221 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3288 


HISTORY 
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The purpose of this dissertation was to study the major 
problems and conditions of the diplomatic relations between 
the United States and Austria-Hungary from the inaugura- 
tion of the Wilson Administration in March 1913 to the 
breach of relations in April 1917. The major sources con- 
sulted were the diplomatic files of both governments, sup- 
plemented by the memoirs and papers of American and 
Austrian statesmen. 

Prior to the First World War Austria-Hungary and the 
United States seldom clashed on issues of prestige of fun- 
damental national interest. The only controversies in 1913 
were minor differences concerning American naturalization 
policies and Austrian tariff rates on cotton seed oil. A third 
point of diplomatic negotiation was the peace program of 
Secretary of State William Jennings Bryan. As a matter of 
courtesy, Austria accepted Bryan’s program in principle 
but refused to sign a treaty. 

The old issues were swept aside during the first year 
of World War I. Henceforth every significant issue was re- 
lated to the Austrian war effort and to the neutrality of the 
United States—especially to the problems of neutral serv- 
ices, neutral duties, and neutral rights. 

The United States performed many services for Austria- 
Hungary, such as the representation of her interests in 
enemy countries, but received scant gratitude for them. 
The United States was also in a position to mediate peace 
negotiations, but, except for an offer in the first month‘of 
the war, its first efforts involved only Great Britain, 
France, and Germany. Washington did not make any direct 
overture to Vienna until President Wilson’s general appeal 
for statements of war aims on December 18, 1916, after 
the Central Powers had already issued a peace offer on 
December 12. The President offered to mediate a separate 
peace between Austria-Hungary and the Entente powers in 
February and March 1917, but the Habsburg Monarchy de- 
clined to consider it. 

Austria interpreted America’s duties in terms of her 
own war effort, and appealed to Washington in June 1915 
for an embargo on munitions deliveries to the Allies. 
Shortly after the Wilson Administration refused this, the 
exposé of Ambassador Constantin Dumba’s plan to initiate 
strikes in munitions-producing centers called attention to 
the sub rosa aspects of Austrian and German policy. 

Submarine warfare was the most controversial element 
of the question of neutral rights. The sinking of the Italian 
liner Ancona with Americans on board created one of the 
most serious crises of the period of American neutrality. 
Actually, a German submarine destroyed the Ancona, but 
Vienna accepted responsibility for the sinking and suffered 
diplomatic embarrassment at the hands of the United States. 

Austrian policy toward the United States deeply involved 
Austro-German relations. The Habsburg Monarchy was 
not the puppet of Berlin but its fate was securely bound to 
that of Germany. In the two most important issues of 
Austro-American affairs—the Ancona note of December 29, 











1915, and the decision to initiate unrestricted submarine 
warfare—the Ballplatz was compelled to follow German 
policy. The latter decision led to war between Germany 
and the United States and to the breach between Vienna and 
Washington. The United States finally declared war against 
the Dual Monarchy on December 7, 1917, not because of any 
essential conflict of interests, but because of a military 
technicality. Microfilm $3.90; Xerox $13.20. 301 pages. 
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This study is concerned with the rise and development 


of Philippine nationalism. In 1872, a group of enlightened 


Filipinos marched to the ayuntamiento (townhouse) in Ma- 
nila to present a petition to Spanish authorities for redress 
of their grievances. They were influenced by liberalism 
which was swiftly spreading throughout the world. The 
Spanish officials, however, turned down the natives’ de- 
mands; the Spanish concept of “divide and rule” remained 
instead. In order to achieve their purpose the Spanish au- 
thorities restricted the teaching of the Spanish language to 
the elementary schools. They kept intact the highly cen- 
tralistic regime which had prevailed for more than three 
centuries. 

Simultaneously the Cavite revolt was precipitated by 
natives in the armed forces. It was promptly suppressed. 
Administrative officials, allied with religious corporations, 
ordered mass arrests of native priests, intellectuals, and 
businessmen suspected of subversion. Three clergymen 
and several civilians were executed; many were exiled; 
and the remaining suspects were imprisoned. 

From 1880 to the end of the Spanish regime, Filipino 
students abroad emerged as exponents of nationalism. 
Those in Europe organized themselves into various clubs 
and dedicated themselves to liberal reforms. Spaniards 
in the Philippines contemplated the activities of these stu- 
dents. In the Islands Filipinos were regimented and care- 
fully watched, Censorship was rigidly imposed so that lib- 
eral ideas could not reach Filipino minds. 

Enlightened Filipinos branded Spanish authorities in the 
Islands as anti-liberal and anti-freemason. It was for this 
reason that many of the students abroad, as well as tourists 
who joined freemasonry hesitated to return home. Dr. 
José Rizal was an exception. He came homein 1892 with 
the intention of dedicating his service to his fatherland. 
But shortly after his arrival he was arrested and banished 
to Dapitan, Mindanao. 

The Katipunan Society, which became active after the 
exile of Rizal, precipitated the conflict in August, 1896. 
Andrés Bonifacio, founder of the Katipunan, directed the 
revolt for freedom. In view of the crisis Rizal, withfeigned 
charges filed against him, was executed in Manila, on De- 
cember 30, 1896. Those who revered him as patriot and 
martyr united with the Katipuneros (Katipunan members) 
to accelerate the tempo of rebellion. 
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After the death of Bonifacio, General Emilio Aguinaldo 
assumed leadership of the organization and became com- 
mander of the insurgent army. Fighting was temporarily 
suspended on December 14, 1897. By the Pact of Biacna- 
bat6, Bulacan, Spanish colonial officials agreed to pay 
Aguinaldo 1,200,000 pesos in three equal payments. On De- 
cember 27, 1897, Aguinaldo received 400,000 pesos then 
was forced to go into exile to Hongkong. 


Prior to the coming of the American fleet to the Philip- 


pines in 1898, under command of Commodore George 
Dewey, the insurgents had resumed the rebellion because 
of Spanish violation of the Pact of Biacnabaté6. The Spanish- 
American War had interfered by coincidence with the strug- 
gle of the Filipino people for independence. By an Ameri- 
can invitation, Aguinaldo who was at the time in Singapore, 
returned to the Philippines via Hongkong to resume com- 
mand of the insurgent troops. The combined American- 
Philippine forces crushed the Spanish colonial army and 
eventually compelled Spain to sign the Treaty of Paris on 
December 10, 1898, when Spain agreed to leave the Islands. 

Shortly the American- Philippine alliance ended in a 
bloody war in the early part of 1899. The Philippine army, 
despite stubborn resistance, suffered intermittent defeats. 
Hence the government of the Philippine Republic, founded 
by nationalistic Filipinos, was short-lived. Before the end 
of 1899, many prominent Filipinos sought American tute- 
lage. Under American guidance Philippine nationalism was 
allowed to develop, and independence was to come nearly 
a half century later. 

3 Microfilm $5.05; Xerox $17.00. 395 pages. 


PRESIDENT WILSON’S TOUR IN SEPTEMBER, 
1919: A STUDY OF FORCES OPERATING 
DURING THE LEAGUE OF NATIONS FIGHT 


(L. C. Card No. Mic 59-1582) 


David Henry Jennings, Ph.D. 
The Ohio State University, 1958 


This study of Woodrow Wilson’s transcontinental tour 
of September, 1919, on behalf of his League of Nations en- 
deavors to analyze the reasons for and purposes of the 
tour, to weigh the forces for and against the League, and 
to evaluate why the Presidential mission failed. 

Understanding of Wilson’s ideas of peace and security 
is basic to explaining the reasons for the tour and its fail- 
ure. The President’s *New Order” included a value sys- 
tem to be guaranteed by collective security flexible enough 
to permit peaceful change and progress in international af- 
fairs. Since Wilson failed by the conference method tocon- 
vince Senators that they should approve an unchanged 
treaty, he planned his Western Tour in the belief that peo- 
ple would persuade the Senate to accept his program. The 
case for and against the trip is carefully examined. 

With respect to each area, there has been an attempt 
to discover the state of public opinion before, during, and 
after Wilson’s visit. This methodology has, also, suught 
to estimate the strength of the factors, distractions and 
organizations involved in the creation of attitudes toward 
the League issue. Pre- and post-tour positions of the 
United States Senators from the states on the itineraryare 
noted. 





Although Wilson failed in his purpose, he made some 
progress. He showed people that his cause was non-parti- 
san. In the Middle West, the President secured some ac- 
ceptance of his argument that there was a relationship be- 
tween delay in ratification and the high cost of living. In 
the Northwest, he convinced many people that a stable in- 
ternational order would weaken Bolshevism. Everywhere, 
especially on the Pacific Coast, he repudiated the Shantung 
and “Six Votes for Britain” issues and exposed the un- 
popularity of the irreconcilable position. | 

Within America, factors besides domestic distractions 
worked against Wilson’s success. The majority of state 
leaders were not active for the League. Many church and 
peace groups were pro-League but differed about the kind 
of organization they wanted. Most newspapers were for a 
league, but frequently expressed a willingness to accept 
reservations. While organizations such as the League for 
the Preservation of American Independence carried on ef- 
fective campaigns against the Treaty, the League to En- 
force Peace was weakened byits split over reservations. 
Patriotic organizations and irreconcilables differed from 
the President regarding the meaning of Americanism. 

Wilson must share part of the responsibility for the 
tour’s failure since it was he who determined its nature. 
The President’s theory that the greater his success in 
winning people to his ideas, the more likely the Senators 
would be to yield their positions was not validated. His 
plan to concentrate on the irreconcilable case had to be 
abandoned when people insisted on a discussion of the res- 
ervationist. position. Plans for universal military training . 
and a navy second to none as alternatives to membership 
in the League backfired, The strategy of one long trip can 
be questioned, especially in view of the result to his health. 
Wilson might have emphasized America’s self-interest 
more and altruism less. Large segments of the American 
mind of September 1919 might have been influenced by this 
type of appeal. Microfilm $3.00; Xerox $10.40. 232 pages. 


THE TWILIGHT OF FEDERALISM 
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This dissertation grew out of a curiosity that arose 
upon seeing so many references to Federalism and Feder- 
alists in political writings of the early 1830’s. The terms 
appeared to have vitality during those years in spite of the 
fact that Federalism, by all accounts, had no real national 
aspirations after 1815. This apparent anomaly determined 
the author upon a search into contemporary sources for the 
period 1815-30. These sources indicated that Federalism 
and Federalists did indeed play important roles in politi- 
cal decisions and actions. } 

Federalism had enjoyed a burst of fresh strength dur- 
ing the War of 1812 though the peace treaty and Jackson’s 
victory put a heavy damper upon the more sanguine hopes 
of Federalist leaders. Yet in 1815 there were tens of 
thousands of traditionally Federalist voters and a corps 
of able and ambitious leaders whose political future was 
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perilous. For their part Jeffersonian Republicans were de- 
termined that Federalism and its votaries should be exor- 
cized completely. The policy of proscription from office, 
begun vigorously by Jefferson, was continued with equal 
vigor by most Republican politicians after the war. This 
chilling prospect caused Federalist leaders to search about 
for some means to reenter the mainstream of American 
politics. Their party was obviously dying away yet Feder- 
alists were peculiarly desirous of the distinction and popu- 
lar esteem that attended public life. 

After the Republican Party, between 1815 and 1820, had 
adopted most of the major public policies that Federalists 
had stood for in earlier years, the desire for public office 
was the principal factor in guiding the actions of Federalist 
politicians. Proscription was the chief target. The attack 
upon it led Federalists to take a keen interest in the in- 
evitable factional quarrels that broke out within the Re- 
publican ranks. Federalists continually offered their po- 
litical support to warring Republican groups in the hope 
that political appointments would be forthcoming. Yet the 
national Republican leadership, and to a surprising degree 
state leaders, kept steadfastly to their policy of getting 
Federalists out of public life forever. 

Constant Federalist pressure, however, had its effect. 
Each of the Republican presidential candidates in 1824 bid 
openly or surreptitiously for Federalist support. The evi- 
dence would indicate that Jackson, Crawford and Adams 
all had substantial Federalist help in 1824 and that Adams’s 
election in 1825 can be attributed at the last stage to the 
crucial support and maneuvering of Daniel Webster in the 
few weeks preceding the House vote. His support was 
largely given with the prospect of political office for him- 
self and his Federalist friends. Yet Adams was extremely 
vulnerable to charges of being the candidate of Federalism 
and he did not find occasion to appoint more than a few Fed- 
eralists. This fact was a powerful cause of the increasing 
support that Jackson found in Federalist quarters, a sup- 
port that in the election of 1828 was at least equal to that 
of Adams. 

After his election Jackson proceeded to appoint to im- 
portant offices more men with Federalist antecedents than 
all his Republican predecessors combined. Federalists 
were soon able to move rather freely into both of the new 
parties. A genuine realignment of parties had come about, 
shaped to a significant degree by Federalism and Federal- 
ists. Microfilm $4.00; Xerox $13.40. 310 pages. 


THE NEW DEAL IN TENNESSEE, 1932-1938 
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John Dean Minton, Ph.D. 
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Supervisor: Professor Dewey W. Grantham, Jr. 


This study attempts to present the New Deal as it was 
initiated and as it unfolded in Tennessee, to determine the 
reaction of Tennesseans to the program, and to evaluate 
its impact upon the state. Traditionally a Democratic state, 
Tennessee occupied a strategic position during the New 
Deal. Its historic role in the American party system, its 
position in the upper South, and the record of its partici- 





pation in and contribution to the New Deal combine to make 
it an interesting state for an investigation of the great re- 
form era of the thirties. _ 

The state faced an economic crisis when the New Deal 
was launched. Tennessee bankers felt that the President 
acted aggressively, courageously, and effectively in meet- 
ing the crisis, but as time passed many of them became 
skeptical and some critical of Roosevelt’s currency re- 
form measures. The people of the state considered the 
relief and public works programs of the New Deal a neces- 
sity because local relief agencies and efforts had been un- 
able to cope with the problems of the needy. Tennesseans 
accepted the philosophy that it was the national govern- 
ment’s responsibility to care for its needy citizens. In 
addition to meeting the public welfare needs of the state, 
many physical benefits were derived from the relief and 
public works agencies. Tennessee benefitted from the soil 
conservation, reforestation, and recreation programs of 
the Civilian Conservation Corps. Hundreds of public build- 
ings, school houses, airports, roads, and parks are monu- 
ments to the New Deal’s public works program. 

The National Recovery Administration’s program was 
favorably launched in Tennessee. As time passed it be- 
came evident to businessmen that the codes were difficult 
to formulate and that this agency lacked the power to en- 
force them. Opposition to the program developed and vio- 
lators became more numerous. By the time the court nul- 
lified the act, it had become apparent to most Tennesseans 
that the measure should be amended. The New Deal ush- 
ered in a new era in Tennessee agriculture. The farmers 
received many tangible benefits from the program in the 
form of refinanced mortgages, cash rental payments, and 
lessons in soil conservation and soil improvement. In re- 
turn the farmers of Tennessee supported the program by 
their votes, by their influence on their representatives in 
Congress, and through their farm organizations. Organ- 
ized labor in Tennessee actively supported the New Deal. 
As a result of New Deal labor legislation, organizing ac- 
tivities were stimulated that resulted in increased union 
membership and in the formation of new locals. The labor 
policy of the TVA did much to set the pattern for other in- 
dustries and to establish a principle of collective bargain- 
ing for the state. The heart of the Tennessee Valley Au- 
thority program is located within Tennessee and that agen- 
cy’s objectives were achieved in the state. The electric 
power program resulted in six years of controversy. These 
differences were settled by bond issues, municipal elec- 
tions, and court decisions. As a result of the New Deal 
program, Tennessee became a public power state. 

Democratic leadership in Tennessee supported the New 
Deal. The Governors were supporters of the President.. 
The Crump organization was pro-New Deal and on occasion 
injected the Roosevelt administration into local campaigns 
as a reason for supporting particular candidates. Senator 
Kenneth D. McKellar was consistently on the side of the 
President and Joseph W. Bryns, Speaker of the House, 
steered several New Deal Measures through that body and 
supported the administration. In general, the other Demo- 
cratic members of the House stood behind the President 
or were held accountable at the polls for their action. 

The New Deal meant much to Tennessee. Franklin D. 
Roosevelt’s policies persuaded most Tennesseans to adopt 
a new philosophy regarding the functions of their govern- 
ment during a crisis. 

Microfilm $5.05; Xerox $16.80. 393 pages. 
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THE ARMENIAN REVOLUTIONARY MOVEMENT 
OF THE NINETEENTH CENTURY: THE 
ORIGINS AND DEVELOPMENT OF 
ARMENIAN POLITICAL PARTIES 


(L. C. Card No. Mic 59-1447) 


Louise Ziazan Nalbandian, Ph.D. 
Stanford University, 1959 


The apparent need for a more comprehensive work in 
the English language, dealing with the revolutionary activi- 
ties among the Armenians during the nineteenth century, 
has led to the writing of this study. In it the writer has en- 
deavored to clarify the sources, objectives, activities and 
consequent results of the Armenian political parties that 
arose during the last half of the nineteenth century. These 
developments are shown in relation to similar national rev- 
olutionary forces that were already at work in Western 
Europe, Russia, and the Balkans. 

This study covers in considerable detail the armed 
struggle of the Armenian revolutionists against the Otto- 
man government, beginning with the first major uprising 
in 1862 and extending to 1896, which year marked the cul- 
mination of the Turkish Armenian massacres of the nine- 
teenth century. During the period 1862-1885 the uprisings 
and political activities were directed by small secret so- 
cieties. A maturity in political thought was expressed in 
1885 by the formation of the first political party. There- 
after the leadership of the Armenian revolutionary forces 
passed into the hands of organized political parties. 

Three political parties are discussed. The first, the 
Armenakan Party, was founded in 1885 at Van in Turkish 
Armenia. The two others, the Hunchakian Revolutionary 
Party and the Armenian Revolutionary Federation or Dash- 
naktsut’iun, were formed outside of the geographical area 
of Armenia: the former in Geneva, Switzerland in 1887 
and the latter in Tiflis, Georgia (Russian Transcaucasia) 
in 1890. All three of the parties aimed at bettering the 
conditions of the Armenians living in Turkish Armenia, 
but their programs did not agree in detail. The physical 
manifestations of the revolutionists are narrated and ana- 
lyzed within a framework of the political and intellectual 
history of the Armenians. 

The year 1896, indeed, does not end the activities of the 
Armenian political parties. These same parties, with some 
changes, continue to remain as active organizations to this 
very day. In a sense, this study is only the first part of the 
history of modern Armenian political parties. 

The source material for this work has been obtained 
mainly from private collections in the Near East, Europe 
and the United States. In addition to these sources, the 
writer has conferred either directly or by letter with nu- 
merous Armenians, both abroad and in the United States, 
who were personally concerned in the revolutionary and 
political activities discussed in the study. To obtain an 
even more intimate knowledge of the organizations dealt 
with in this work, the writer devoted much time to personal 
attendance at meetings and functions sponsored by various 
Armenian political parties in the Near East, Europe, and 
the United States. 

The uprisings in Turkish Armenia during the nineteenth 
century became part of the general movement of the masses 
who, in Europe and Russia, were already demanding such 





rights as national self-determination, social and economic 
betterment, and constitutionalism. The political parties 
structured the earlier armed sporadic resistance against 
the Ottoman regime. Most of the leaders of the Armenian 
political parties were to become concerned with the socio- 
economic theories of the day and were to connect the revo- 
lutionary movement of the Armenians with that of inter- 
national socialism. The efforts of these groups were not 
immediately successful. The revolutionists’ fight against 
the Ottoman regime took place against incredibly severe 
odds. The Armenian revolutionists did not have sufficient 
man power, material, or economic strength to combat the 
powerful forces of the Sultan. They did, however, con- 
tribute toward the disintegration of the corrupt Ottoman 
regime and serve to further Armenian nationalism. 
Microfilm $4.30; Xerox $14.60. 336 pages. 


THE LOYALIST VIEW OF 
THE AMERICAN REVOLUTION 


(L. C. Card No. Mic 59-1493) 


William H. Nelson, Ph.D. 
Columbia University, 1958 


_ This is a study of the social and political attitudes of 
the American Loyalists as these developed from the years 
preceding the Stamp Act crisis through the Revolutionary 
War. Since the emphasis in the dissertation is on the views 
of the Loyalists, rather than on their deeds, the part they 
actually played in opposing the revolutionary movement is 
discussed only in order to illustrate the development of 
their ideas. A brief summary of the contents of each chap- 
ter follows: 

Chapter One, *The Roots of Loyalty,” describes the re- 
sponse of the Tories, especially of Joseph Galloway, 
Thomas Hutchinson, and Martin Howard, to the Stamp Act 
crisis. The importance of the Bishop’s Controversy of 
1766-1768 in crystallizing Tory sentiment among the An- 
glican clergy is also discussed. | 

Chapter Two, “The Essential Tory,” is an analysis of 
the outlook and policies of Thomas Hutchinson between 
1766 and 1774. An attempt is made to demonstrate and ac- 
count for Hutchinson’s apathy in dealing with the advance 
of the revolutionary movement in New England. 

Chapter Three, *The Moderate Men,” is an account of 
the Tories’ preparations for the First Continental Con- 
gress, and of their failure to persuade the Congress to 
adopt a conciliatory policy towards Britain. Much of the 
chapter concerns Joseph Galloway’s ideas of Anglo-Ameri- 
can union, and his attempt and failure to dominate the Con- 
gress. | 

Chapter Four, “The Crisis of Allegiance,” is primarily 
concerned with the attacks made on the authority of the 
Continental Congress by the loyal Anglican clergy, es- 
pecially Samuel Seabury and Thomas Chandler, as well as 
by Galloway and Daniel Leonard, in the period between 
November, 1774 and April, 1775. 

Chapter Five, “The Tory Rank and File,” contains, 
first, an analysis of Tory strength throughout the Colonies 
in 1775 and 1776 and, second, a discussion of characteris- 
tic Tory attitudes towards the Revolution in New England 
and in each of the other colonies. The chapter concludes 
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with an attempt to explain the failure of the Tories to rise 
successfully against the Congress in 1775 and 1776. 

Chapter Six, “The True Whigs,” discusses the outlook 
of the conservative Whigs during the year preceding the 
adoption of the Declaration of Independence; their opposi- 
tion to Independence is analyzed, and the views are pre- 
sented of a number of *Whig” Loyalists, including Council- 
lor William Smith and Peter Van Schaack of New York, and 
James Allen and the Reverend William Smith of Philadel- 
phia. 

Chapter Seven, “Disenchantment,” is concerned mainly 
with the development of Loyalist attitudes during the Revo- 
lutionary War: their criticism of British and American 
policies; and their views of the social changes of the Revo- 
lutionary period, 

Chapter Eight, “The Refugees,” is an account of the 
point of view of the Loyalist refugees in England during the 
War. 

Chapter Nine, “The Tory Legacy,” is an analysis of the 
political philosophy of the American Tories, and of the 
Tories’ explanation of and apology for the Revolution. 

There follows a brief bibliography, listing the princi- 
pal Loyalist writings, and the secondary works cited in the 
dissertation. Microfilm $3.00; Xerox $10.20. 230 pages. 


FRIEDRICH EBERT; FIRST PRESIDENT OF 
THE GERMAN WEIMAR REPUBLIC 
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Orville Woodrow Rook, Ph.D. 
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This study is an effort on the part of the author to find 
the truth on a number of items concerning the career of 
Friedrich Ebert while he was President of the German 
Weimar Republic. Ebert’s actions have been interpreted 
in various ways; many times obviously incorrect. The au- 
thor thinks that he has made the most thorough study of 
Ebert that has been made, The various interpretations of 
Ebert’s work have been fully analyzed with the aid of the 
latest primary sources. 

There is no biographical study of Ebert of any magni- 
tude in the English language. The author hopes that he has 
filled this void. 

Ebert was found to be a wise, diplomatic, and modest 
statesman. His chancellorship and presidency were both 
periods of great turmoil and strife, much of it very bitter. 
Ebert was a moderate democrat wanting a very limited 
monarchy for Germany. When it was obvious to him that 
a constitutional monarchy was impossible for the nation 
he turned to a republican form of government as the next 
best form of government for the defeated country and be- 
gan his counter-revolution, He had much support in this 
move but he also had much opposition. He was able to 
bring the republic into existence. The opposition to the 
republic on the left and on the right grew during Ebert’s 
presidency of the nation. His opponents connected his work 
with the defeat in the war and the shameful Treaty of Ver- 
sailles. They gave him no peace and the task of maintain- 
ing the republic brought out his ability as a politician and 
as a statesman, 





This study finds that Ebert was a moderate in all things; 
a diplomat of the highest caliber. His work with the army 
was good. In that respect, he made the right decisions. 
Some authors disagree with this conclusion. This author 
has found that Ebert’s hands were tied in the field of army 
reforms. The Ebert-Groener pact limited the provisional 
leader in revamping the army to make it more democratic. 
Groener’s influence on Ebert grew. Groener became 
Ebert’s chief military advisor and counseled no changes 
in the army. Groener persuaded Ebert to place General 
von Seeckt in the highest army post. Ebertcould hardly 
do otherwise than follow Groener’s advice for the welfare 
of the nation. This meant a continuation of the Imperial 
Army, limited in size by the Treaty of Versailles. Ebert 
had great confidence in Groener and followed his advice 
on several important occasions. The government needed 
the support of the army so there was little alternative for 
Ebert. Thus, Ebert was compelled by circumstances to 
see the old army traditions carried over into a new Reich- 
swehr by stock-conservative army officers. It was not his 
fault that the army was not republicanized following the 
end of World War I. Had Ebert not made these decisions 
on Groener’s advice, the result for the nation might well 
have been chaos, Bolshevism, or Allied occupation. 

This author finds none of the work of Ebert laying the 


_ ground work for the coming of the Nazi. Whatever Ebert 


did was done because of a lack of feasible alternatives. 

He did only what any reasonable, moderate, patriotic, and 

peace loving German---if hardly enough---would have done. 
Microfilm $5.35; Xerox $18.80. 418 pages. 


THE NORTH AMERICAN INTERIOR IN 
BRITISH COLONIAL POLICY, 1760-1.75: A STUDY 
IN POLITICS, ADMINISTRATION AND PRESSURE 
GROUPS IN RELATION TO THE COMING OF 
THE AMERICAN REVOLUTION 


(L. C. Card No. Mic 58-2938) 


Jack Marvin Sosin, Ph. D. 
Indiana University, 1958 


British policy sought to maintain the security of North 
America by assuring the tribes their lands and an equitable 
trade. Having fought the Seven Years’ War for the security 
of the colonists and obtained the interior for this purpose, 
the ministers sought to preserve the victory by maintain- 
ing harmony with the Indians. The conduct of the war il- 
lustrated the deficiency of the system of colonial control of 
Indian affairs and provincial responsibility for the defense 
of North America. Originating during the war, the impe- 
rial system called for a uniform plan of Indian affairs under 
Crown supervision and an American tax to support the royal 
garrisons protecting the new acquisitions with the interior 
temporarily reserved for the use of the tribes. The Proc- 
lamation of 1763 was little more than a statement of the 
existing wartime situation; its basic tenants, instituted by 
the Secretaries of State and not the Earl of Shelburne as 
had been thought, were in operation during the last years of 
the war. 

There is no indication that the ministry was considering 
absolute restriction of expansion before the Stamp Act dis- 
turbances. Provision was made for settlement on the Gulf 
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coast and in the interior as lands were cleared of Indian 
claim. With the first Revolutionary disturbances over the 
Stamp Act, designed to finance partially the imperial sys- 
tem, sentiment began to develop to restrict the colonists 
to an area under direct control by the imperial govern- 
ment. These disturbances also marked that time when 
American policy became a divisive force in British poli- 
tics; moreover, revenue for the imperial system was a 
key consideration for western policy. The resolution of 
the colonial issue was impaired by the political struggle 
in England over the role of the monarch as the effective 
executive. 

Ministerial instability for some time prevented the 
adoption of a decisive colonial policy, but some coherence 
was achieved shortly before the outbreak of the Revolu- 
tion, with the balance falling to those favoring rigid con- 
trol of the colonists and restriction of settlement. This 
attitude was reinforced by developments on the frontier, 
violations of the Indian reservation, and land speculating 
lobbyists in London. Opposition to imperial taxation and 
the failure of the provinces to regulate the interior when 
given the opportunity in 1768 necessitated a revision in 
policy. The Revolutionary crisis complicated the issue, 
making necessary a re-deployment of the garrisons to re- 
duce expenses. Further, it was impossible with the lim- 
ited number of troops both to garrison the interior and 
control the turbulent seaboard. Once the decision was 
made to devote maximum strength to control the colonies, 
some policy was necessary to hold the allegiance of the 
French in the interior, long without benefit of civil govern- 
ment, The Quebec Act established a system suited to the 
circumstances of the inhabitants. Extending the boundary | 
of Quebec was the only practical alternative after the fail- 
ure of direct colonial or imperial regulation. Large-scale 
exploitation of the interior, even if desirable, was impos- 
sible without a general Indian uprising and a technological 
revolution in transportation. 

Microfilm $7.75; Xerox $26.00. 611 pages. 


CITADEL: VICKSBURG AND ITS PEOPLE, 
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Victory for the Union in the Civil War swung on double 
hinges: one was set at Gettysburg, the other at Vicksburg. 
At Gettysburg two armies mauled each other until Lee had 





exhausted the Army of Northern Virginia. At Vicksburg, 
said one of the city’s inhabitants, Grant fought the Con- 
federate army in part, but the city and its people mainly. 

This is the story of these people and their city, caught 
in civil war. The climax of their record is the siege, but 
their story extends beyond this period alone. The siege, 
with its violence, carries an undeniable dramatic impact 
when set against the even tenor of a people first at peace 
and then far removed from actual war; but a thread of 
tragedy runs through the story of Vicksburg that transcends 
the importance of the violent weeks of bombardment. High 
tragedy was set on those hills overlooking the Mississippi 
(and let it be understood that it was tragedy and not irony 
that marked wartime Vicksburg). Here were a people, 
peaceful and reasonably content with the status quo, who in 
the tumultuous months of 1860 rejected the siren call of the 
Southern firebrands, who fought against secession and the 
implicit threats that secession carried, who went with their 
state out of the Union because there was really nothing else 
they could do, and who suffered more than any others when 
secession-brought war flooded into their state. 

_ And a tragic condition of mind must be equated with the 
train of events. The tragedy is heightened because the peo- 
ple of Vicksburg, first eschewing secession, later chose to 
embrace the cause which would take them down into bat- 
tered defeat. Distinct points stand out, directly related to 
specific events, that mark decisive changes in the Vicks- 
burg mind. These points mark the shift of thought from 
peace and compromise to outright belligerency--which un- 
like Natchez was a hard, determined belligerency and not a 
brittle shell, easily punctured by a few shots from a squad- 
ron of gunboats. These points also mark the change of mind 
from a burnished gallantry in the face of attack to the ac- 
quiescence in surrender, and the reshaping of lives and at- 
titudes in the shambles of defeat. | 

In sum, this is the story of a people reluctant to fling 
down the gauntlet of war, of a people who played at war 
when the fighting was far away, of a people who were might- 
ily frightened when real war came to them, of a people who 
sloughed off the most frightened ones and who stood against 
attack with all the gallantry and all the sordidness of which 
human beings are capable; and finally it is the story of a 
people who found themselves defeated when the violence 
passed, 

Some persons stand out because they chose to write — 
about what was happening to them, or because they were 
famous, or infamous, or because they merely caught the 
eye of a person who did write. The mass of inhabitants, 
white man, free Negro, and slave alike, stand mute; they 
are limned into the scene as best as their inarticulateness 
allows. There are no heroes--only the people who hap- 
pened or chose to be in the city during its trial. There is 
one villain--man’s inability to live in peace with his neigh- 
bor. Microfilm $5.00; Xerox $16.60. 389 pages. 
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The purpose of the dissertation is to discover the rea- 
sons for the success of McClure’s as a medium of popular 
culture, and, more important, to discover from its con- 
tents the conscious and unconscious attitudes of its readers 
toward the world in which they lived, what Lionel Trilling 
refers to as the “hum and buzz of implication” surrounding 
the official documents of a period. | 

The major source for this study is the magazine itself. 
Other sources include the autobiographies of S. S. McClure 
and several members of his staff, various studies of the 
period, the volumes of several magazines contemporary 
with McClure’s, and twentieth century studies of popular 
culture. 

All of the fiction and non-fiction was analyzed in an 
effort to determine the major patterns of each: the rela- 
tive popularity of various topics or stories, the emphasis 
in each, comparative patterns in fiction and non-fiction, 
and, finally, the significance of these patterns. 

In the non-fiction, the emphasis was on the present and 
the future. The most popular topics were war and science 
or technology; one of the least popular was religion. The 
focus was on the marvels of the present and expectations 
for the future; social and political problems were almost 
completely ignored prior to the muckraking articles in 
1901. 

Of the 274 biographical articles, more were on writers 
than on other figures. The major interest was in the man 








as person rather than in his occupation or his achievements. 


Biographers attempted to reveal their subjects a» “human” 
and at the same time as “superhuman,” 

Unlike the non-fiction, fiction emphasized the past or 
remote places or bizarre situations: historical romances, 
stories of imaginary kingdoms, the early American West 
or rural life, and stories of childhood. Readers were 
apparently dissatisfied with life in the present, and de- 
sired to escape. Indeed, in most of the stories about life 
in the present, the unpleasant either did not appear or was 
glossed over. In at least thirty stories, however, various 
miseries were described without any attempt to provide 
relief by happy endings. Most of these appeared after 
1898, suggesting the influence of the Spanish-American 
War. Included in such stories were problems ignored in 
non-fiction - labor strikes, child labor, dishonesty in busi- 
ness and politics, treatment of immigrants, cruelty in or- 
phanages, inhumane practices in the courts - indicating, 
perhaps, that evils ignored in factual articles could safely 
be concealed under the guise of fiction. Fiction, therefore, 
reveals a gradual trend toward the muckraking articles 
that began in 1901. 
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In the articles on writers, readers appeared to be in- 
terested in discovering how and why a person started as 
a writer, what influenced him, how he obtained his ideas, 
how long and how hard he worked, and how easy or difficult 
he found writing; in short, was he a mysterious figure or 
was he “human?” The articles in McClure’s stressed the 
hard work and long hours required of most writers. 

McClure’s was in several respects a forerunner of the 
many popular magazines available today. Certain features 
in McClure’s are dominant in today’s magazines, but are 
more scientifically planned and more sophisticated in their 
presentation. In contrast, the popular articles in McClure’s 
were much less trivial than those appearing today. There 
is no single current magazine that parallels what McClure’s 
represented; instead, one must compare it with a combina- 
tion of several magazines: The Saturday Evening Post, 
Cosmopolitan, The Reader’s Digest, the Sunday supple- 


























ments, and to some extent, today’s Atlantic and Harper’s. 
Microfilm $2. 80: Xerox $9.60. 214 pages. 








MELVILLE’S USE OF POINT OF VIEW IN 
HIS FIRST SEVEN NOVELS 


(L. C. Card No. Mic 59-666) 
Robert M. Farnsworth, Ph.D. 
Tulane University, 1957 
Chairman: R. H. Fogle 


In this dissertation I examine Herman Melville’s use 
of point of view in his first seven novels: Typee, Omoo, 





Mardi, Redburn, White Jacket, Moby-Dick, and Pierre. 





In the commentaries of the narrators in these novels Mel- 
ville presents his changing convictions and ideals with an 
openness and directness which distinguish his first seven 
books from his later fiction. At the same time, however, 
Taji, Redburn, White Jacket, and Ishmael indicate that 
Melville gave his first-person narrators an increasingly 
complex role in their narratives. Thus Melville’s use of 
point of view in his first seven novels demonstrates his 
increasing skill as a literary craftsman at the same time 
that it reveals his developing thought. 

The first-person narrators of both Typee and Omoo 
are relatively uncomplicated representations of Melville. 
He never attempts to characterize either of them in any 
fashion that might limit the authority of their observations. 
Yet their narratives are not a factually accurate account 
of Melville’s own experiences. Melville interpolates into 
his story events which never occurred and exaggerates 
the drama of many events which did occur. Both narrators 
in their expression of editorial opinions represent the be- 
liefs of their author. Their fictional experiences indicate 
Melville’s beginning art. 

The narrator of Mardi divides into three narrators as 
Melville shifts from realistic adventure to symbolic fantasy 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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to ethical and political satire. The varying and inconsist- 
ent roles of the narrator mirror the formal confusion of 
Mardi. Yet the very confusion of his book causes Melville 
to make revealing statements about the nature of his writ- 
ing ambitions in his narrator’s commentary. 

In Redburn Melville adds a dramatic dimension to his 
use of a first-person narrator. Redburn recounts his 
story both as a mature man remembering the events of his 
youth and as a callow boy experiencing the cruel realities 
of an indifferent world for the first time. The boy matures 
and the dual point of view becomes one. At this point Red- 
burn editorializes with the full authority of Melville’s 
convictions even as did the narrators of Typee and Omoo. 
Redburn is Melville’s first experiment with a dramatically 
changing perspective. 

In White Jacket Melville attempts to reconcile a point 
of view which fully describes the microcosmic society of 
the Neversink with the limited perspective of his protag- 
onist. White Jacket editorializes with his author’s full 
authority from the beginning, but Melville gives White 
Jacket a visionary power following his symbolic plunge 
from the rigging into the sea. The conclusion, however, 
is arbitrary and unconvincing. 

Ishmael is the successful climax to Melville’s experi- 
ments with a first-person narrator. Like Redburn, he is 
both author and character. As character he grows more 
subtly and significantly into wisdom than any of Melville’s 
previous narrators. His growth gives a dramatic interest 
to his editorial opinions. Ishmael also assumes the role 
of chronicler of the whaling industry. He becomes a phil- 
osophical ironist who describes the legendary and factual 
history of cetology which gives Ahab’s quest epic signifi- 
cance. : 

In Pierre Melville overburdens his plot with the edito- 
rial commentary of an omniscient third-person narrator. 
He describes Pierre as a hero and Lucy as the ideal com- 
bination of angelic and earthly virtues. In both cases his 
descriptions are unconvincing. His narrator’s observa- 
tions indicate an unresolved ambiguity of purpose. He is 
contemptuous of his own book at the same time that he 
makes extraordinarily ambitious claims for it. Pierre 
negatively demonstrates the value of Melville’s previous 
experiments with giving his narrators dramatic functions. 
Microfilm $2.80; Xerox $9.60. 215 pages. 

















BYRON’S EARLY ROMANCES: A STUDY 
(L. C. Card No. Mic 59-1873) 


Clement Tyson Goode, Ph.D. 
Vanderbilt University, 1959 


Supervisor: Professor Claude L, Finney 


The romances Byron wrote between 1813-1816 have 
been too often overlooked or criticized unjustly. They are 
usually viewed as youthful efforts of little literary worth, 
being primarily reflections of popular taste and interest. 
My purpose has been twofold: first, to determine whether 
these poems were isolated indulgences of his early period 
or products of a tradition with which he was thoroughly 
familiar, and, second, to arrive at a more just appraisal 
of them by close analysis. 





Examination of the Medieval, Gothic and Scottian ro- 
mances reveals that the poet’s own creations were suc- 
cessors to a well-worn tradition. The influence of the 
Gothic romances and Scott’s romances is especially pro- 
nounced. But Byron was no mere copyist, and he makes 
the romance form peculiarly his own. 

After a brief account of Byron’s motives for writing 
romances and the reasons for his overwhelming success, 
his romances are analyzed successively under theme, 
structure, setting, characters, and style. 

A variety of motives account for Byron’s themes--his 
skeptical philosophy, Zeitgeist, currency, traditional 
motifs--but-the treatment is always original. Besides the 
guiding idea of each poem, there are a number of recur- 
rent themes concerning revenge, mutability, corruption of 
society, war, anti-orthodoxy. The most important are 
those dealing with love and freedom. 

The basic plot structure of each romance centers 
around two lovers and always contains a prologue, love 
scene, fight scene, and death scene. Additional scenes 
and experimental arrangements add variety and render 
the structure of each poem essentially different. Agreater 
sense of form is evident than ordinarily realized, and the 
structure of Parisina is particularly effective. 

The principal setting of these poems is the East, but 
the Gothic background of Lara demonstrates that Byron 
utilizes other settings with equal effectiveness. In nearly 
every instance his scenery is functional. He employs it 
primarily to render a mood and atmosphere commensurate 
with the area and to make the picture seem authentic in 
every detail by posing as a traveler-scholar. Experimen- 
tation is evident in the last three romances, particularly 
in the added sense of realism. 

Byron’s handling of the traditional romance dramatis 
personae is fresh and original, though within his own work 
his characters are somewhat repetitious. Of his three 
basic characters--Byronic hero, heroine, tyrant--the first 
is the fullest developed and his most significant contribu- 
tion. All are governed largely by passion. Much experi- 


_mentation is evident, and his figures are more complex 


than usually recognized. Most are completely of the ro- 
mance world, but Parisina reveals his capability of endow- 
ing characters with a high degree of lifelikeness. 

Style is examined primarily according to diction, im- 
agery, figures of speech, symbolism, and meter. Byron’s 
style is uneven; but the effects he is after are always 
clear, elemental, and keenly felt. He may be surpassed in 
artistry but not in vividness, intensity, vehemence, and 
force. 

The early romances are not Byron’s best work, but 
they are excellent when judged as pure narrative. More- 
over they exhibit a complete and consistent set of ideas, 
theories, and rules that are carried out with unusual care; 
and Byron shows real skill in the art of pure story-telling. 
Consistent development is hard to find, for Byron was a 
constant experimenter with every phase of the romance, 
perfecting each line of development in which he was in- 
terested and then beginning a new one. After 1816 he turns 
to a new tradition of the romance; but in one form or 
another the romance genre is an important literary view- 
point for the poet’s entire production, for he utilizes it 
directly or indirectly throughout his career. 

Microfilm $4.90; Xerox $16.40. 383 pages. 
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THE MEDITATIVE LIFE OF CHRIST: 
A STUDY OF THE BACKGROUND AND STRUCTURE 
OF JEREMY TAYLOR‘S THE GREAT EXEMPLAR 





(L. C. Card No. Mic 59-2140) 


Robert Sumner Jackson, Ph.D. 
University of Michigan, 1959 


The critical comment on Jeremy Taylor’s The Great 
Exemplar (1649) has tended to consider its structure arbi- 
trary or capricious. This judgment has been the result of 
comparing the book, thought to be among the earliest ‘lives 
of Christ,’ with nineteenth- or twentieth-century ‘critical’ 
biographies of Christ. The purpose of this study is to 
show that, viewed against the tradition which produced it, 
the structure of The Great Exemplar reveals its own kind 
of rationale, familiar enough in its own time, however 
peculiar in ours. The examination of previous comment 
and statement or purpose constitute chapter one of the 
dissertation. . 

In order to accomplish the purpose, the tradition lying 
behind the book is first carefully inspected. This is done 
in chapters two and three. Chapter two presents the con- 
tinental origins of the tradition which produced its classic 
expression in the sixteenth-century Spiritual Exercises of 
Ignatius of Loyola. Chapter three presents the English 
tradition with particular attention to the ‘Ignatian’ books 
which appeared there in the late sixteenth and early seven- 
teenth centuries. Turning to The Great Exemplar, the 
fourth chapter presents an analysis of Taylor’s own re- 
marks on the character of his book and its relation to its 
predecessors. A final chapter presents an analysis of the 
structure of the book to show its relation to the tradition 
more objectively and in more detail. 

The study of the background reveals that a systematized 
meditation, rooted in mysticism, which exercised sepa- 
rately the conventional ‘powers of the soul’ (memory, un- 
derstanding, and will) joined with the narrative of the life 
of Christ to produce the Spiritual Exercises. In this syn- 
thesis, the narrative proper occupied only the first step of 
the meditation. Since separate kinds of spiritual activity 
were meant to devolve out of one part of the narrative 
before the next part was begun, the ‘Ignatian’ meditations 
on the life of Christ do not constitute a continuous story. 
The episodic narrative of The Great Exemplar with the 
various “Considerations,” “Discourses,” and “Prayers” 
which follow each episode, interrupting the narrative (but 
not the meditative) flow of the book, accords in general 
with the pattern established by the Spiritual Exercises. 

Numerous books similar to the Spiritual Exercises 
appeared in English before Taylor’s. Most of these were 
translations of books by continental Roman Catholics se- 
cretly printed or smuggled into England from abroad. The 
Great Exemplar is structurally closer to the Spiritual 
Exercises than any of the similar books by Anglicans-- 
none were by Puritans--but not closer than several by his 
Roman-Catholic predecessors. 

Taylor’s most notable structural variations from the 
tradition createdby his predecessors were decreasing the 
weight given to the resurrection narrative and expanding 
the space given to discursive material. These variations 
can be seen to accord with an Anglican emphasis on rea- 
son in religion, and they are the result, as his own re- 
marks demonstrate, of the author’s conscious effort to 
adapt the generally Roman-Catholic tradition to an Angli- 
can audience. Microfilm $4.10; Xerox $13.80. 319 pages. 



































A COMPENDIUM OF THE 
OPINIONS OF JOHN DRYDEN. 


(L. C. Card No. Mic 59-618) 


Sister Edward Romagosa, O. Carm. Ph.D. 
| Tulane University, 1957 


Chairman: Aline Mackenzie Taylor 


This study is basically a dictionary arrangement of all 
of the opinions of John Dryden. The complete survey of 
683 pages represents the whole corpus of Dryden’s opin- 
ions as expressed in his published works and letters from 
1649-1700. The opinions are arranged topically and chron- 
ologically, with critical commentary in footnotes and nec- 
essary cross references. The opinions are classified in 
several large categories with appropriate sub-topics. The 
reader will find in this sequential listing of opinions a con- 
venient medium for a study of any facet of Dryden. 

Preceding the compendium of opinions is a critical in- 
troduction of fifty-five pages and a fifteen page listing of 
subject heads (arranged alphabetically) on which opinion 
has been cited in the larger categories: Moral, Political, 
Religious, Politico-Religious, Scientific, and Literary, 
with a separate list of Proper Names. 

The following information accompanies each quotation 
cited: the work from which the quotation has been selected, 
the edition used, the page number, and the year in which 
Dryden expressed the opinion. When the date of writing 
differs from the date of publication, this also is indicated. 
The standard edition of Scott-Saintsbury is the primary 
source used for the compilation of citations, but more re- 
cent editions of individual works or groups of work were 
also used. 

The study is modelled on similar studies made by 
Joseph E. Brown, The Critical Opinions of Samuel Johnson 
(Princeton, 1926), and Brother Thomas Treadaway, The 
Critical Opinions of John Dryden, (St. Louis, 1938). 

















The completed study discloses Dryden as fundamentally 
consistent on moral, political, and religious principles. 
Shifts from Cromwellian, to Royalist, to Jacobite or from 
Puritan to Anglican to Catholic are all changes in the same 
direction, and were the logical result of certain principles 
Dryden held and from which he never swerved. His ex- | 
pressed opinions on science are not very numerous. His 
interest in science is reflected more in the frequent use 
he made of it for his poetic imagery and the way in which 
he employed the scientific method in his critical prose. 
Though he was not unresponsive to the “new science,” he 
often resorted to the old science, particularly as repre- 
sented in Lucretius, and to astrology for his poetic im- 
agery. There is an appearance of inconsistency in literary 
opinions, but even here many of the apparent shifts can be 
explained by change of emphasis. On some major topics 
in literary matters he was consistently of the same opin- 
ion throughout his long life. Chief among these are his 
theory and practice of satire and translation, his views on 
Comedy, Tragi-Comedy, Ancients and Moderns, Language, 
Metaphysical Poetry, Literary Critics, Authority of “Rules,” 
Popular Judgment, French Drama, French Criticism, the 
use of the Supernatural and the Preternatural. His opin- 
ions on individual persons are remarkably consistent. 

Microfilm $9.65; Xerox $34.20. 761 pages. 
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AN EVALUATION OF REMEDIAL ENGLISH 
AT FLINT JUNIOR COLLEGE, 1957-1958 


(L. C. Card No. Mic 59-2180) 


Eldon E Shupe, Jr., Ed.D. 
University of Michigan, 1959 


The purpose of this one-year study is to measure the 
effectiveness of English 90 (Remedial) in preparing stu- 
dents to perform well in subsequent English courses. The 
performance of 110 remedial students is compared with 
the performance of a like number of students, weak in 
English, who are allowed to proceed directly to English 
105 (Composition I). The two groups are equated on the 
basis of performance on the verbal portion of the Multiple 
Aptitude Test. 

Comparative performance of the two groups is meas- 
ured in the following ways: (1) the University of Michigan 
Proficiency Test, which has two sections devoted to sen- 
tence structure and paragraph organization, (2) the Co- 
operative English Test: Mechanics of Expression, which 
tests students on grammatical usage, punctuation, capital- 
ization, and spelling, (3) grades on themes written in class 
at the beginning and at the end of English 105 and (4) final 
grades made in English 105 by the two groups. 

Results are as follows: 


(1) University of Michigan Proficiency Test. 


A. Sentence structure - Group 1 (remedials) scores 
8.2 (of a possible 15 correct answers) on the first 
test, and 8.8 on re-test. Group 2 (controls) scores 
8.5 on first test, and 8.9 on re-test. A t-test shows 
that Group 1 improves significantly, but Group 2 
does not. 


. Paragraph organization - Group 1 scores 10.3 (of 
a possible 30) initially, and 12.8 on re-test. Group 
2 scores 11.2 initially, and 13.4 on re-test. Neither 
group improves significantly. 


Cooperative English Test. 


A. Grammatical usage - Group 1 scores 19.0 ( of a 
possible 60) initially, and 28.0 on re-test. Group 
2-scores 23.6 initially, and 32.6 on re-test. Both 
groups improve significantly. | 


. Punctuation and capitalization - Group 1 scores 
38.3 (of a possible 69) initially, and 40.5 on the 
re-test. Group 2 scores 43.5 initially, and 46.0 on 
the re-test. Neither group improves significantly. 


. Spelling - Group 1 scores 5.6 (of a possible 30) 
initially, and 8.2 on the re-test. Group 2 scores 
9.0 initially, and 11.0 on the re-test. Both groups 
improve significantly. 


Theme grades, 


Group 1 has an average grade of 62.8 (of a possible 


100) on the first theme, and 64.1 on the .second. 
Group 2 has 66.2 and 70.9 respectively. Neither 
group shows significant improvement. 


Final grades in English Composition I. 


The grade point average of Group 1 is 1.44 (D= 1.0; 
C= 2.0). For Group 2, the average is 1.61. 





Two general conclusions may be drawn from the study. 
(1) Remedian English at. Flint Junior College is not partic- 
ularly effective in preparing students for subsequent Eng- 
lish courses. (2) Many students who take English 90 are 
wasting their time, because evidence shows that they would 
perform as well in English 105. 

The following recommendations evolve from the study: 


(1) English 90 will have to be continued because of the 
present policy of admitting students with poor records 
of scholastic achievement in high school. | 


(2) The number of sections offered should be considerably 
reduced, 


(3) The method of selecting English 90 students should be 
changed. A lower cut-off point on the Multiple Aptitude 
Test should be used. 


Evidence shows that more writing practice is needed 
in Remedial English. 
Microfilm $2.00; Xerox $6.20. 130 pages. 


LOVE AND DUTY: 


THE HEROINES IN JANE AUSTEN 
AND CHARLOTTE BRONTE 
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Eleanor Joan Rackow Widmer, Ph.D. 
University of Washington, 1958 


Supervisor: Edward E. Bostetter 


The purpose of this study is to examine the significance 
of the heroine in the works of Jane Austen, Charlotte Bronte, 
and more briefly in related novelists, where the heroine is 
the focus of the novels’ coherent values. On the hypothesis 
that the English novel of the nineteenth century has a dis- 
tinctively limited moral and domestic view, our problem 
is to reveal how the heroines of Jane Austen and Charlotte 
Bronte become major exemplifications of the domestic- 
moral affirmation. The basic polar concepts of this study 
can be represented by the terms love and duty. In the 
particular novels under discussion the adherence to duty 
constitutes the final and sole value of personal fulfillment: 
marriage. And love becomes totally subsumed within 
social and moral duty. 

The first chapter discusses some of the major eight- 
eenth century types: the expedient heroine (Moll Flanders); 
the virtuous heroine (Pamela and Clarissa Harlowe); and 
the heroine of sentiment as found in the minor novels of 
the last quarter of the eighteenth century. The suggested 
conclusion is that the eighteenth century novel emphasized 
sensibility and sentimentality at the expense of intelligence 
and passion, and consequently vitiated the role of the hero- 
ine and limited the adequacy of the novels in dramatizing 
their themes. 

One of the problems of the second chapter, which deals 
primarily with Jane Austen’s Pride and Prejudice, Emma, 
and Persuasion, is to determine the extent to which Jane 
Austen permits intelligence, insight, and perception to 
conquer over her prescribed moral code, and the extent 
to which intelligence must be subjugated to genteel morality 
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- and duty. By tracing the development of the heroine we dis- 
cover that Jane Austen’s moralityis atone with her subject 
of domestic, social “romance.” Through the centrality of 
the heroine’s consciousness we recognize that destiny is 
the knowledge of the self and the present world, joined in 
an honest and loving rapproachment. But a peculiar re- 
versal has been required in some of the novels to make 
love and intelligence correspond with the prescribed social 
order. | 

In the third chapter which analyzes all the Charlotte 
Bronte novels, we discover that despite all their alienation, 
passion, and internal conflict, the Bronte heroines do not 
find their resting place in extreme or alienating situations. 
The Bronte heroines clearly reveal that moral integrity 
counts for more than passion and that destiny is linked 
with marriage. The domestic order becomes as much of 
a symbol and reality of fulfillment for the heroines of 
Charlotte Bronte as for those of Jane Austen, and the in- 
telligence of passion which marks those heroines are sec- 
ondary to social and moral commitments, 

In the final chapter we trace the increasing encroach- 
ments of duty over love in the later heroines of the nine- 
teenth century novel, in the works of Thackerary, Dickens, 
Trollope, and George Eliot. The heroine of the nineteenth 
century English novel never achieves a role that is at 
cross purposes with moderate, viable, useful morality. 
She becomes the fundamental secular embodiment of the 
Christian ethos--a major implicit point in the Austen and 
Bronte novels--and therefore her fulfillment depends upon 
discovering a form of duty which encompases all love and 
passion. The conclusion of this thesis is to affirm that 
the heroine is an abiding representation of the character- 


istic domestic-moral nature of the nineteenth century novel, 


even when viewed from the perspective of such unique 
writers as Jane Austen and Charlotte Bronte. 
Microfilm $2.85; Xerox $9.80. 218 pages. 
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A STUDY OF THE MAJOR THEMES 
OF ROMAN SATIRE 


(L. C. Card No. Mic 59-1967) 


Ursula Schoenheim, Ph.D. 
Cornell University, 1958 


The purpose of this dissertation is to study the major 
themes of Roman Satire mainly in two aspects: their con- 
tinuity throughout the genre and the similarities and dif- 
ferences in the way in which Lucilius, Varro, Horace, 
Seneca, Petronius, Persius, and Juvenal handle them. 
Since this is an analytical survey of the topics which the 
satirists discuss, the actual contents of the works involved 
are the starting-point and constant guide. 

The chapter headings are “Language, Literature, Art”, 
“Philosophy”, “Religion”, “Politics”, and “Cena”. This 
choice was inspired by the desire to discuss the most ex- 
tensive topics with the smallest possible amount of dupli- 
cation, and to take into account the largest feasible part of 
each author’s most representative work. In thefirst three 





chapters this resulted in the selection of what might per-" 
haps be called areas rather than themes, and in the study 
of those areas the question of continuity has of course 
greater bearing on the sub-themes discussed than on the 
large theme as a whole. Among these sub-themes can be 
found several important themes of satire missing from the 
chapter headings. For example, autobiography and social 
behavior are treated in some detail, while legacy-hunting 
and other minor themes are referred to incidentally. 

The arrangement of the subject-matter within the chap- 
ters was determined by the needs of the contents of the 
satires studied, but is otherwise quite free. Comparative 
analysis and historical survey are the two chief principles 
of organization, : 

Since in a study of this kind each theme is more or less 
a unit by itself, the main results, for the sake of which the 
dissertation was written, had to arise out of each chapter 
and had to have specific application to that chapter. They 
are summarized immediately after the discussion of each 
theme and may be stated very briefly as follows: The most 


striking discovery in the chapter on Language, Literature, 


and Art is the fact that all satirists pay attention to it toa 
really astonishing extent. Language in its technical as- 
pects is lost as a theme after Varro, but all other divi- 
sions and many minor themes persist, such as literary 
criticism (which takes various forms), discussions of the 
authors’ own work (accompanied by several recurring 
features), tendering of advice, and comments on the prob- 
lem of the material needs of artists. In Philosophy, the 


unity of Roman Satire is greater than in any other theme. 


The concern of the authors is almost wholly with ethics or 
recte vivere, at the expense of physical philosophy, and the 


prevailing method is preaching, rather than exposition. 


Religion runs through most of Roman Satire, but does so 
in a strange way. It crops up in small passages in the 
midst of other themes. Only four complete satires could 
be discussed, and not one of those is religious in a primary 
sense. Judaism and Priapus get more attention from the 
satirists than would be expected, and more than all other 
foreign deities put together. Politics persists, more so 
than is generally realized. Differences in times and writ- 
ers explain the individual treatments. The Cena is the 
most varied of the truly satirical themes. Attacks on ex- 
travagance and ridicule of a rich boor are especially 
prominent. : 

The unity of the two branches of Roman Satire (verse 
and Menippean) in thematic matters is constantly offset by 
differences in the personalities and outlook on life, among 
the seven satirists. No two of them are alike. The most 
striking results of this secondary aim of our investigation 
become clear throughout the chapters and are summarized 
in a Conclusion. : 


Microfilm $3.95; Xerox $13.20. 305 pages. 
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LANGUAGE AND LITERATURE, 
LINGUISTICS 


A STUDY OF THE PRONUNCIATION PROBLEMS 
INVOLVED IN THE TEACHING OF ENGLISH 
TO TELUGU SPEAKERS 


(L. C. Card No. Mic 59-2095) 


Sundur Anantham, Ed.D. 
University of Michigan, 1959 


The purpose of this study is to arrive at and describe 
the pronunciation problems involved in the teaching of 
English to Telugu speakers by eieiiteeted the Telugu and 
English sound systems. 

Chapter One discusses the present position of English 
in India, some specific pedagogic problems relating to the 
teaching of English as it obtains today, and the need for 
initial attention to be given to the problem of pronunciation. 

Chapter Two reviews briefly the literature on linguistic 
comparisons. 

Chapter Three presents the phonology of Telugu. The 
Telugu language is analysed according to the generally 
accepted techniques of phonemic analysis. Preliminary 
procedures of the analysis are found in the Appendix. The 
writer is himself a native speaker of Telugu. In order to 
reduce to the minimum the subjective element in the col- 
lection of data and analysis of Telugu, a series of informal 
conversations with three other native Telugu speakers 
were tape-recorded and personal interviews held from 
time to time. 

Chapter Four presents the phonology of English with 
Daniel Jones’ phonetic presentation of Received Pronunci- 
ation reinterpreted phonemically. This is necessitated by 
the fact that Jones’ books on English phonetics are widely 
used in Andhra and that Indian educators have come to pre- 
fer British to other varieties as a result of India’s politi- 
cal connections with Britain for about one hundred and 
fifty years. 

Chapter Five attempts a detailed comparison of the 
Telugu and English sound systems to determine and pre- 
dict the problems of Telugu speakers learning English. 
Chief trouble spots are pointed out and described. Fora 
partial verification of the findings, a reading test was ad- 
ministered to eight native Telugu speakers and the results 
are presented. Tape-recorded readings by the informants 
reveal that despite their fairly long experience in using 
the English language they have overcome few of the pro- 
nunciation difficulties produced by the interference of their 
native language habits. 

Chapter Six makes a few recommendations for re- 
orienting the English language teaching programme in 
Andhra schools in terms of oral approach. 

Microfilm $2.25; Xerox $7.80. 169 pages. 





THE PHONOLOGY AND MORPHOLOGY 
OF MARATHI 


(L. C. Card No. Mic 59-1957) 


Ashok Ramchandra Kelkar, Ph.D. 
Cornell University, 1958 


This is a partial descriptive analysis of a modern Indic 
(Indo-Aryan) language, namely, of present-day colloquial 
Marathi as spoken by educated speakers from Poona (Bom- 
bay State, India), among whom the writer includes himself. 

Phonology and Phonetics (ch. 1): The phoneme inven- 
tory--nonsyllabics/pttkbddgcect ~sssfim 
nnyllryvh/; syllabics /ii' tuu'eoa- 0 #A 
2 a/ with or without /~/; junctures /U + |[ #/; accents 
/~* “/, the clip /*/, and the drawl / /; and fifteen con- 
tours. A contour can be either rising, steep-rising, falling, 
steep-falling, or unmarked; in addition it may be either 
clipped, drawled, or unmarked. The distinctive features 
build up into segments and other phonemes; these in turn 
form syllables, phonologic works, phonologic clauses, and, 
finally, the macrosegmeni, the largest phonologic domain. 

A Note on Vocal Qualifiers (ch. 1A): Brief descriptions 
of selected features--like palatalization, pouting, the tem- 
pos, and whisper. 

General Morphics (ch. 2): Morphophonemics: An ac- 
count of phonologically and lexically conditioned recurring 
allomorphic patterns is followed by a description of the 
canonical shapes of morphs. Morphotactics: Beginning 
with a survey of morphophonemic processes and grammat- 
ically conditioned allomorphy, this section concludes with 
a survey of the repertory of tactic devices employed by 
Marathi--order, selection, hierarchy, and transformations 
of various kinds. 

A Note on Semantic Correlates (ch. 2A): This briefly 
touches on, among other things, the distinction between 
contrasting meanings and grammatically and morphemi- 
cally ignored differences; between negligible contrasts 
and major contrasts. 

Grammar: A Survey (ch 3): After distinguishing be- 
tween the inventories of grammatical forms and the sys- 
tem of grammatical categories, the chapter surveys the 
domains--sentence, clause, phrase, word, stem, and the 
minimum (morpheme)--as revealed by the interplay of 
constructions, tactical processes (transformations, etc.), | 
and the principal form-classes. Constructions and tactical 
processes are grouped together as syntagmas. 

The Grammatical Word (ch. 4): The chapter opens with 
a survey of the syntagmas and form-classes as they affect 
the stem and the word. The stem-classes are: (1) Nouns, 
syntactically classified into substantives and adjectives; 

(2) Verbs, which may be syntactically impersonal intransi- 
tive, personal intransitive, or personal transitive; and (3) 
Uninflectibles. The remaining sections of the chapter 
describe the root-, stem-, and word-forming syntagmas, 
with references to syntax where necessary. 

Derivative endings: Along with semantically viable 
endings, many of them taken over from Sanskrit, Marathi 
also shows a whole class of consonant and vocoid sequences 
with little or no identifiable meaning to go with them as 
endings. 

Composition: The relatively more productive patterns 
are: composite numerals, attribute-noun, cumulative, cop- 
ulative, and descriptive. Most compounds are noun-stems. 
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Reduplication: The formal and semantic details of this 
very productive pattern vary considerably. 

Noun-inflection: Nouns are inflected for three genders, 
two numbers, and three cases (nominative, oblique, and © 
vocative). By and large, adjectives either come in triplets 
(m., f., n.) or are neutralized as to gender, number, and 
case. The endings show a complicated play of zeros and 
portmanteau morphs with considerable homonymy and little 
overt segmentation. The pronominal declension is irregu- 
lar. 

Verb-inflection: A verb-stem can stand by itself as a 
word, or it can take any of the following endings to form 
inflected verbs: 

(a) participial endings; 

(b) subject-concording number and person endings in 
the following modes--imperative, habitual, archaic present, 
and future; : 

(c) verb-extensions, yielding the {t} participle and the 
second future mode in {nar}; 

(d) verb-extensions {t}, {i}, {lel}, and {av} plus. gen- 
der, number, and person endings in the following modes-- 
present, conditional, past, second past, desiderative, and 
second habitual; 

(e) verb-extensions plus oblique; 

(f) verb-extensions {t}, {1}, {lel}, {n}, and {nar} yield- 
ing ordinary noun-stems of various sorts. 

Conjugational differences (there are two main conjuga- 
tions, with a small group of anomalous verb-stems) have 
to do with the use of stem-formatives and the complicated 
concord rules for the class (d) forms above. Broadly, 
impersonal verbs are third person singular neuter; per- 
sonal intransitives are in subject-concord or non-concord; 
a few personal transitives behave partially like the per- 
sonal intransitives; others are in subject-, object-, or 
non-concord. Microfilm $2.70; Xerox $9.40. 207 pages. 


TRANSFORMATIONS IN FRENCH GRAMMAR 
(L. C. Card No. Mic 58-7932) 


George Nickell Sholes, Ph.D. 
Indiana University, 1958 


The transformations considered fit into that part of the 
French grammar in which an original string and operand 
‘sentence’ represents strings of terminal morphemes, 
then strings of phones or phonemes. The discussion pro- 
ceeds in the reverse direction, i.e., from phone to mor- 

_ pheme strings. 

Alternate notations for high vowels and nasal vowels 
are examined for correspondence to strings of phones 
taken as given, though it is concluded that a more satis- 
factory approach would relate phones to phonemes when 
the latter are given, i.e., as more or less highly confirmed 
behavioral constructs. 

It is assumed that the earliest step (i.e., closer to 
‘sentence’) in the series of transformations designed to 
relate morphemes to phonemes introduces word-boundaries 
into the strings of morphemes. With this additional con- 
text, the ‘spelling’ operates on shorter, recurring sub- 
strings. Yet to permit word-spelling, certain morpho- 
phonemes are made available that may be transformed 
(into phonemes) in parameters longer than the word after 





the substrings between word-boundaries are themselves 
spelled. These morphophonemes and the transformations 
in which they figure are meant to account for unstable e, 
aspirate h, liaison and linking. 

Though the operations converting the morphophonemes 
unstable e and liaison consonants into phonemes are clear, 
the parameters or restricting classes appear to be tied to 
syntactic constructions. Those for liaison seem to imply 
representation by phrase-structure primes; those for 
unstable e are closely tied to the ones involved in delimit- 
ing intonation contours. In particular, a set of transforma- 
tions is exhibited converting unstable e into the unit or 
shwa for the style called informal, educated conversation 
when a prime of intonation-break is assumed to be present. 

Aspirate h is conceived as a morphophoneme allowing 
unstable e and liaison consonant rules to be stated gener- 
ally, i.e., a device to cover the exceptions to the rules, 
much as unstable e and liaison consonants are themselves 
devices to cover the exceptions to word-spellings. It is 
thus one of the last morphophonemes eliminated before 
the phonemic level is reached. Linking is seen as the 
elimination of word-boundaries in favor in various (sub- 
phonemic?) consonant and consonant cluster distinctions. 

With so much machinery available, spellings are con- 
structed for substrings between word-boundaries which 
include 1) a substring represented by verb(-stem), 2) a 
substring represented by adjective(-stem). For the first, 
the spelling everywhere converts the verb into a string of 
(morpho-)phonemes among which are a set of primes 
corresponding to the notion of conjugations. Strings rep- 
resented by verb are then variously expanded, reduced or 
replaced in the parameters furnished by morphemes of 
the type tense and person and by the presence of particular 
conjugations in the verb itself. The spelling of adjectives 
is set up to operate from different given morpheme strings, 
€.g., provision is made for the possibility that masculine 
may be a morpheme in its own right or simply the absence 
of feminine. A very simple and general spelling is possible 
once a group of additional morphophonemes is posited as 
introduced by the spelling to account for the different 
shapes of an adjective, particularly in the contexts femi- 
nine and liaison masculine-singular. 

Microfilm $2.10; Xerox $7.40. 157 pages. 


THE DIALECT OF LUNENBURG COUNTY, 
NOVA SCOTIA: A STUDY OF THE ENGLISH OF 
THE COUNTY, WITH REFERENCE TO ITS SOURCES, 
PRESERVATION OF RELICS, AND VESTIGES 
OF BILINGUALISM 


(L. C. Card No. Mic 59-2192) 


Harry Rex Wilson; Ph.D. 
University of Michigan, 1959 


The purpose of this study is to examine the speech of 
the oldest generation of native speakers of English in 
Lunenburg County, Nova Scotia, in comparison with that 
of speakers of the same general age group in adjacent 
counties in order to estimate the nature and geographical 
extent of dialect features peculiar to the county as repre- 
sentative of the German settlement area of Nova Scotia. 
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The chief prou@as 
phonological, but : 

Data for the study wer 
worksheets based ultimately upon those adea for the Lin- 
guistic Atlas of New England. The area examined may ay be 
divided into one of intensive investigation, which includes 
seven communities in Lunenburg County and five in adja- 
cent Queens County, an area of New England settlement; 
and one of wide mesh survey represented by fifteen com- 
munities of southwest Nova Scotia. The field work in the 
area of intensive investigation is chiefly that of the author, 
done in 1950 and 1952, while the records for the remainder 
of the area and for three communities within the area of 
intensive field work were made by Henry Alexander of 
Queens University in 1939. 

The settlement and cultural history of the county is 
considered along with evidences of the loss of German. 
The language of the surrounding region, as represented in 
its vocabulary, is examined and found to be most strongly 
representative of New England and Northern speech of the 
Eastern United States. The speech of Lunenburg County 
is examined in comparison with that of the surrounding 
area and, while found to conform in a substantial number 
of features, is found also to have its own peculiarities, the 
majority of obvious or probable German origin but a scat- 
tered few apparently New England relics more firmly pre- 
served in this county than elsewhere. 

General conclusions indicate that Lunenburg County has 
been the source of diffusion for a number of lexical fea- 
tures into the immediately adjacent couhties, but phonolog- 
ical peculiarities of the county are restricted, in the rec- 
ords available, to three or four settlements on the coast. 
In general the distinctive dialect features of Lunenburg 
County appear to be recessive. 

_ There is no evidence of distinctive morphological pecu- 
liarities, and what few indications there are of distinctive 
syntactic features show close restriction to the coastal 
group of communities in the speech of this age group. A 
number of further linguistic and related studies are sug- 
gested. Microfilm $3.70; Xerox $12.60. 287 pages. 
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T. S. ELIOT AS A LITERARY CRITIC 


(L. C. Card No. Mic 59-938) 
Allen Cletus Austin, Ph.D. 
New York University, 1956 


Adviser: Professor Oscar Cargill 


This study is divided into three sections: (1) Eliot’s 
critical standard; (2) Eliot’s concept of intensity and mean- 
ing in poetry; and (3) Eliot’s critical method and practice. 

Though Eliot sets up the ideal of a Classical standard 
“independent of temperament,” the standard which he 
actually formulates is in the Romantic tradition, for it is 
based on the truth and intensity with which a structure of 
images represents human emotions (i.e., emotions about 
human beings rather than objects of nature), including, on 
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Eliot’s ‘alemeat” 0 53; e poet's emotions and per SOME 
(which even becomes, at times, a judgment of biography 
apart from art) is irrelevant, for value is not dependent 
on whether an actual personality is presented; secondly, 
that Eliot, though vacillating between a view of meaning 
as a “vehicle of feeling” and meaning as scientific asser- 
tion, actually minimizes the importance of meaning-- 
stressing the idea that the “function [of poetry] is not in- 
tellectual but emotional”; and, thirdly, that Eliot provides 
no method by which truth of emotions can be determined, 
except to state categorically, like vt. E. Hulme, his view 
of the nature of Man’s emotions, a view based primarily 
on his idea of the permanent evil in Man. 

Eliot’s theory of intensity in poetry involves five key 
concepts: “feelings and emotion,” the “objective correla- 
tive,” the “dissociation of sensibility,” “natural” language, 
and “representative” rhythm (the cooperation of sound and 
sense). By “feelings and emotion” Eliot means that feel- 
ings attached to images and the emotion to the situation in 
the poem and that the poet may hold these images sus- 
pended in his mind and finally “fuse” them with a situation 
to create a new “art emotion,” a unity of situation and 
images. Eliot maintains that the images create the “dom- 
inant tone,” the “whole effect,” and that situation or “plot” 
is secondary. Unity, he says, is achieved by an *“arrange- 
ment of images,” dependent on the feeling or “sentiment” 
of the poet. 

Eliot’s “objective correlative” means anything in poetry 
which (1) “expresses” or represents the emotion of the 
author, (2) evokes an emotion in the characters, (3) ex- 
presses the emotion of the characters, and (4) evokes in 
the audience the emotion of either the author or the char- 
acters--though the term has generally been interpreted, 
as Matthiessen interprets it, to mean a situation or image 
which represents the poet’s own emotion. 

Eliot’s most influential concept, the “dissociation of 
sensibility,” is never clearly explained, though the most 
logical meaning suggested, particularly in relation to the 
Metaphysical poets, is a dissociation of “wit” (the author’s 
analysis of his own responses) and emotion. 

In his concept of language and rhythm, Eliot argues 
consistently for a “conversational” style and a rhythm 
which *‘represents” both sense and metrical pattern. 

By drawing together Eliot’s statements on these central 
topics, we can summarize his concept of intensity in poetry 
as an objective situation transformed by an arrangement of 
precise images which (ideally) are energized by a fusion of 
wit and emotion and expressed in “natural” language and in 
rhythms corresponding both to meter and sense. 

The major weakness of Eliot’s theory of intensity is 
that it does not adequately provide for the unity and order 
of the work. As Yvor Winters points out, Eliot’s theory is 
representative of the Romantic doctrine of “expressive 
form”: as the feeling is, so is the form. 

Eliot’s theory of meaning in poetry undergoes a number 
of changes. In his early criticism, Eliot supports I. A. 
Richards’ theory of “pseudo-statements,” that meaning is 
used in poetry for the sake of emotion. But he later at- 
tempts to compromise between the idea of poetry as “prop- 
aganda” and poetry as “pure” art. He finally formulates 
a dual standard: one for the “literary” quality and one for 
the *philosophy.” 
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The weaknesses of this solution are that it abstracts 
the philosophy from the work, sets up a non-esthetic cri- 
terion, and bases judgment, at least partially, on the “in- 
dividual” (i.e., unsupported) preferences of the critic. 

Eliot’s practical criticism consists primarily of dog- 
matic statements, broad evaluations of works,, poets, and 
periods, and evaluations and comparisons of passages of 
poetry, which he displays for our admiration. As a prac- 
ticing critic, Eliot is weak in interpretation, rarely going 
beneath the surface of a poem to reveal its implications; 
he lacks the power of sustained analysis; and he is not 
dependable as a judge of whole works or of the complete 
work of an author--as witness, for example, his judgment 
of Shelley as “adolescent,” “repellant,” “humourless, pe- 
dantic, self-centered, and sometimes almost a blackguard,” 
of Milton as “antipathetic,” “unsatisfactory,” a poet who — 
lacks “visual imagination” and whose poetry is “withered 
. . . by book-learning,” of Whitman as an inferior intellect 
who writes “claptrap,” of Emerson as an “encumbrance,” 
and of Yeats as a poet with an “artificially induced poeti- 
cality.” (Eliot later modifies his judgment of Milton and 
reverses his judgment of Yeats.) 

My conclusion is that Eliot’s value as a critic--which 
_ must be based on the actual nature of his critical thought 
and practice, not his influence--is highly overestimated: 
that his theory, as even his admirers admit; is confused 
and contradictory, and his practice vague and dogmatic. 

Microfilm $2.05; Xerox $7.20. 153 pages. 


ANTHONY TROLLOPE: 
A STUDY IN RECURRENCE 


(L. C. Card No. Mic 59-500) 


John Edgar Dustin, Ph.D. | 
University of Illinois, 1958 


The general facts of Trollope’s rather startling literary 
fecundity are well known. Inevitably the question arises: 
How was the production of forty-seven novels accomplished 
while he was engaged at the same time in writing short 
stories, periodical articles, biographies, plays, and travel 
books and while laboring for the Post Office, editing, and 
lecturing? A close examination of the recurrence of nar- 
rative devices in his novels might shed some light on this 
problem. | 

This approach seems particularly revealing when we 
investigate Trollop’s basic themes. Beginning with The 
Warden and ending with The Claverings, Trollope’s novels 
center alternately in two problems, that of the inheritance 
which is contested by two or more families against a rural 
background and that of the rising young man of business in 
the city whose career suffers a check after he commits 
some mistake of moral judgment. When the novels are 
arranged chronologically by the dates on which trollope be- 
gan their composition, this regular alternating pattern be- 
comes apparent. In this perspective a basic and central 
dichotomy in his fiction thus emerges. 

After a middle period of experimentation, marked nota- 
bly by He Knew He Was Right, Trollope continued to alter- 
nate themes, with some modifications. Most important, 
the young man of business becomes the Member of Parlia- 











ment, as represented by Phineas Finn, Frank Greystock, 
Ferdinand Lopez, and Frank Tregear. 

Trollope’s manipulation of the subplot is equally im- 
portant. Many of his minor comic characters are to be 
found repeating the actions of the principals. In some 
novels Trollope seems to have intentionally linked and con- 
trasted the comic and serious actions so as to provide ef- 
fective irony or parody, e.g., Two Heroines of Plumpling- 
ton. In other novels, e.g., Castle Richmond, there seems 








- to be no valid reason for the comic distortion. This would 


suggest that the comic subplots offered facile opportunities 
not only for ironic contrast but also for spinning out the 
narrative. The ultimate in concealed parody is to be found 
in the comic redrafting of an earlier serious novel, e.g., 
Eustace Diamonds and The Claverings, Miss Mackenzie 
and Can You Forgive Her? 

Trollope “filled out” his plot frameworks in a way that 
suggests his handling of major episodes was equally pat- 
terned. For example, the travail of a character at the 
peak of a crisis is frequently manifested by a long retro- 
spective reverie, occasionally carried on during a walk. 
Flirtations or quarrels often have as their setting the din- 
ner table. In Trollope’s treatment of love and courtship 
parental opposition, courtship by an unfavored lover, court- 
ship by the favored lover, and the jilting all have their own 
peculiar configuration. In his depiction of political life 
Trollope paid much attention to the recurring rituals of 
Parliament to the exclusion of political doctrine and legis- 
lative issues. 

Perhaps as a result of his headlong methods of literary 
composition Trollope did not exploit the materials of a 
potentially high ideational content, i.e., basic themes, love 
and courtship, and political life. In short, Trollope advo- 
cates nothing; on the contrary, he frequently contradicts 
or parodies himself. Thus he provides a profitable subject 
for the analyst of fictional technique. 

Microfilm $4.05; Xerox $13.60. 314 pages. 














THE RIGHT PLACE AND THE RIGHT PEOPLE: 
SHERWOOD ANDERSON’S SEARCH FOR SALVATION 
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John Howard Ferres, Ph.D. 
Louisiana State University, 1959 


Supervisor: Dr. Lewis P. Simpson 


Despite the abundance of literary criticism devoted to 
Sherwood Anderson, the pattern of his life and literary 
career has never been adequately investigated. Each of 
the authors of the four books about him fails to see that 
Anderson was engaged in more than asearch for the mean- 


ing of his own life and the American life about him. A 


close reading of his major works reveals that the basic 
pattern of Anderson’s life and literary career was more 
definitive--it assumes the form of a genuine search for 
the spiritual salvation both of his own soul and the Ameri- 
can soul. The search represents Anderson’s abortive at- 
tempt to solve the problem of spiritual desolation in twen- 
tieth-century America. 

After a chapter outlining Anderson’s life, this study 
begins by considering the inspirational sources, literary 
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and personal, of his quest for salvation. His works which 
clearly illustrate the thesis are discussed in four chapters, 
corresponding to the four stages of Anderson’s quest for 
salvation. It is found that Anderson’s first two books, 
Windy McPherson’s Son and Marching Men, assert the 
centrality to salvation of two life-principles: child-rear- 
ing and brotherhood. His next three, Mid-American Chants, 
Winesburg, Ohio and Poor White, investigate “the hope in 
the corn,” the chances of a return to an elemental, agrar- 
ian kind of existence. Following the authority of Sigmund 
Freud and D. H. Lawrence, Anderson’s next two novels, 
Many Marriages and Dark Laughter, seek in sex, “the 
white wonder of life,” a medium of universal communion 
and self-realization. Contrasting the “impotence” of the 
white man with the primitive vitality of the Negro, these 
novels ask whether a life of elemental and spontaneous 
emotion will not restore man’s former purity and nobility. 
Written in the belief that communion with the little lives 

of ordinary Americans was essential to the success of his 
search, subsequent works by Anderson, Hello Towns!, 
Perhaps Women, Puzzled America, and Beyond Desire, 
record his attempt to “sink back into life” by editing coun- 
try newspapers and championing the cause of oppressed 
workers in the depression years. | 

Anderson’s search for spiritual salvation failed because 
his constant need for redeeming personal renewal made it 
impossible for him to attain a state of spiritual repose 
implicit in the idea of salvation and because éach of his 
paths to salvation returned to its commencement. More 
basically, he failed because of his underlying deterministic 
conviction that all human relations and aspirations are 
ultimately futile. His successive visions of community 
slipped away from him. Inadequately nourished on vague 
nostalgia and romantic idealism, the fruit of his search 
for salvation could only be the realization that “the right 
place and the right people” were not to be found because 
they never were. 

But in spite of the limitations of his vision, Anderson 
made a valuable literary achievement. For while his work 
reveals his failure to reconcile the forces of abstraction 
and materialism, or the world-as-idea and the world-as- 
will, it endures as an impressive statement of the conflict 
between these two chief impulses in the American experi- 
ence. In this sense, Anderson’s achievement is a record 
of the struggle of American culture to come of age. By 
investigating the interior of the cultural conflict in America 
he defined a new approach to the American experience for 
American writers. Moreover, in portraying the American 
small town as the nexus of the forces of abstraction and 
materialism, he became one of its profoundest interpreters. 
Microfilm $2.95; Xerox $10.20. 228 pages. 
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Published by Fisher Unwin in May of 1898, within the 
year Evelyn Innes was revised for its 1898 American Pub- 
lication by D. Appleton and Col, corrected for a second 





edition released by Fisher Unwin in August, and further 
emended for a special third edition of twelve copies cir- 
culated in October of 1898. In 1901 a new, extensively 
revised version of Evelyn Innes was published by Fisher 
Unwin in a popular format. The first edition of Sister 
Teresa was published by Fisher Unwin, and a revised form 











of the second half of the novel was printed by Tauchnitz in 
Leipzig later in the same year. Arrangements with Egon 
Fleischel and Co. of Berlin for a German edition reacti- 
vated Moore’s interest in the novel, and the corrected text 
which he prepared in June of 1904 was translated and pub- 
lished by Fleischel in 1905. Moore negotiated with Hach- 
ette for a French edition, but the translation never materi- 
alized, and it was Fisher Unwin who eventually published 
the final version of Evelyn Innes in 1908 and that of Sister 
Teresa in 1909. Although he had originally decided to 














exclude his novel from the limited Carra edition published 
by Boni and Liveright between 1920 and 1924, Moore sub- 
sequently chose to allow the two volumes to be reprinted 
for this edition from the original texts. 

Moore’s emendations preceeded gradually from the 
correction of extraneous flaws in fact and form to an alter- 
ation of essential weaknesses in theme and characteriza- 
tion, an increasingly radical dissatisfaction with his novel 
that culminated in his ultimate decision to discard his 
story and grudgingly to acknowledge it only as an exercise 
which had prepared him to write The Lake and The Brook 
Kerith. The emendations of the novel between 1898 and 
1901 represent Moore’s efforts to improve obvious super- 
ficial defects rather than a move to tamper with the in- 
trinsic and vital in the novel. With the German edition of 











1905, Moore initiated the type of revision which ultimately 


led him to rewrite extensively and radically, thoroughly 
revamping the original text for the final edition of the 
novel. 

Although there isa palpable consistency in the graduated 
improvement from one revision to another, the basic con- 
cept of character and theme remained essentially unmodi- 
fied before the final edition of 1908-09. In the last edition 


of his novel, Moore displayed a new recognition of the 


proper treatment and conception of the scene and a new 
deftness in his ability to fuse successive incidents into 
one smooth and graduated plot progression. His book be- 
came a novel of character instead of a novel of idea, and 
Moore carefully budgeted his revelation of his heroine’s 
personality until the final conjunction of character and 
situation had revealed it completely. But there was a real 
integrity about the earlier editions that was absent from 
Moore’s final recasting of the destinies of his characters, 
and ever too ready to sacrifice art to an idea, Moore dis- 
astrously altered the ending of his story for its last edition. 
Consequently, although we perceive in the prefaces of the 
1908-09 edition the same inordinate enthusiasm that had 
signalized his excitement over the original publication of 
Evelyn Innes, Moore’s subsequent let-down was as severe 
and his dissatisfaction was as intense as it had been in 
1898. When Heinemann published the final “canon” of 
Moore’s work, Evelyn Innes and Sister Teresa were not 
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MODERN NOVELS IN SENIOR HIGH SCHOOL ENGLISH: 
A STUDY CONCERNING PRACTICES AND OPINIONS 
OF TEACHERS OF HIGH SCHOOL ENGLISH 
IN THE STATE OF MICHIGAN 


(L. C. Card No. Mic 59-2126) 


Harry Edward Hand, Ed.D. 
University of Michigan, 1959 


This study of the use of modern novels in Michigan 
senior high school English has three objectives: (1) to 
report current practices and opinions of teachers; (2) to 
determine some of the influences affecting the attitudes of 
teachers; and (3) to evaluate and to make recommendations 
concerning present trends in teaching modern novels. 

The authorities on teaching novels who are cited in 
Chapter I agree that the study of modern novels can pro- 
vide many important values for students. They also agree 
that the use of modern works can provide several advan- 
tages for English teachers, and that the teaching of modern 
novels is educationally justified. There is some disagree- 
ment regarding the appropriateness of teaching high school 
students modern novels which contain controversial subject 
matter. Many of the critical opinions reviewed in Chapter 
I provide criteria for measuring and evaluating current 
teaching practices. 

Since the study is to describe and to judge present 
trends in teaching modern novels to high school students, 

a workable means for gathering data from teachers them- 
selves is explained in Chapter II. Questionnaires were 
sent to two hundred and ninety high schools chosen by a 
systematic random sampling technique. The sample was 
designed to represent all Michigan senior high school Eng- 
lish teachers and students. The response rate was high 
enough (eighty-one percent) to insure that a thorough anal- 
ysis of the survey data would provide reliable information. 

Briefly outlined, an objective analysis of the survey 
data (Chapter III) disclosed these facts: (1) modern novels 
are much more frequently used for outside reading than 
for classroom instruction; (2) the selection of modern 
novels for student use seldom involves student choices; 

(3) several modern novelists are commonly used for both 
classroom and outside reading purposes; (4) teachers 
believe that the study of novels in high schools provides 
many values for students; (5) one-fifth of Michigan teach- 
ers believe that unfavorable attitudes toward using modern 
novels exist in their local school or communities; and (6) 
teachers’ attitudes toward using modern novels are affected 
by some of their own personal and sociological character- 
istics and by factors regarding the school and community. 

The following judgments and suggestions are made 
regarding the practices and opinions of teachers (Chapter 
IV): (1) for the most part, Michigan teachers seem to be 
doing a good job of stressing important values in teaching 
modern novels; (2) the problems of teaching modern novels 
which teachers face seem to have several solutions (pos- 
sible solutions are discussed); and (3) there seem to be 
several good reasons for increasing the amount of class- 
room instruction in modern novels, and several ways to 
accomplish this goal are suggested. 
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Dickens conceived of his characters as real people. 
He wrote of their reality: 


. . as to the way in which these characters have opened 
out, that is to me one of the most surprising processes of 
the mind in this sort of invention. Given what one knows, 
what one does not know springs up; and I am absolutely 
certain of its being true, as I am of the law of gravitation-- 
if such a thing be possible, more so.! 


It was Dickens’s belief that his characters were ‘real,” 
for they were drawn from his own personal observations. 
He was willing to admit that they were filled out with his 
own personal imagination and fancy, but this he felt made 
them more real. He believed himself more able than most 
people to observe human behavior and that his characters 
might not seem real to some readers was due to their in- 
ability to observe, he believed, not his. His methods of 
characterization, then, became those based on external 
observation. 

He was careful to record the physical appearances of 
his characters and used their appearance to develop the 
whole character. In the same manner he recorded their 
every movement and described in detail their dress. Each 
character’s speech was made suitable and appropriate to 
his profession, social status, and purpose in the story. The 
setting, also, aided in developing the characters. One char- 
acter might comment on or be contrasted to another char- 
acter. In short, whatever means Dickens could find of 
describing a character from external observation he used. 

After David Copperfield, Dickens became more and more 
interested in plot unity and presenting his characters from 
within, with the result that some of the characters, like 
Pip, show a marked improvement over earlier characters 
of their type. On the whole, however, Dickens handled the 
earlier developed methods of external observation with 
greater skill. 

The difference between the memorable, delightful Mrs. 
Gamp of Martin Chuzzelwit and the grave, dark Clennam 
of Little Dorrit is the difference of methods used by Dick- 
ens in creating the two characters. Mrs. Gamp is pre- 
sented as any one with unusually perceptive senses might 
see her; whereas, Clennam is presented as though we 
were inside of him hearing his thoughts. Though both 
methods often make for great characterizations, such is 
not the case with Dickens. Dickens succeeds best when he 
presents his characters from without and when he does 
not allow plot to shape a character. 

What is true of Clennam is true to a lesser extent of 
characters like Mrs. Skewton of Dombey and Son,? and the 
undeniably successful Pip of Great Expectations. There 
could easily be less of Pip’s introspection and more of 
such excellent characters as Joe Gargary and his sister, 
both of whom are developed by external methods but whose 
activities are cufbed by plot emphasis and Pip’s delibera- 
tions. 
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The best Dickensian characters are those who emerge 
from Dickens’s best methods of characterization. These 
methods were begun and developed in the early novels and 
though Dickens never lost his ability to use them, he did 
place more emphasis on new techniques less suited to his 
nature. The growing emphasis on plot unity and subjectiv- 
ism is clear and produced some great characters, but was 
the sacrifice worth the “Sairey” Gamps? 

i Microfilm $3.45; Xerox $11.60. 265 pages. 
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HISTORY AND TRADITION 
IN THE NOVELS OF THOMAS HARDY 
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This study represents an effort to locate and to trace 
the development of Hardy’s main preoccupations as a 
writer of fiction. Detailed explications of the major novels 
are supplemented by a survey of the short stories and by 
a discussion of the relations between the Dorset of Hardy’s 
childhood and the Wessex of his novels. 

Each of the seven “Novels of Character and Environ- 
ment” centers in a drama in which rural protagonists con- 
front and usually succomb to hostile influences from the 
world beyond Wessex. Modern knowledge and modern 
aspirations corrupt or destroy traditional beliefs and re- 
lationships in the stable agricultural communities where, 
Hardy once wrote, “happiness will find her last refuge on 
earth.” 

Under the Greenwood Tree is the first chapter in 
Hardy’s history of Wessex. When Fancy Day and her har- 
monium replace the Mellstock choir, the villagers begin 
to feel out of place in church and are thus uprooted from 
their spiritual soil. In Far From the Madding Crowd the 
great barn and not the church is the center of village life, 
for “the old barn embodied practices which had suffered 
no mutilation at the hands of Sees ag In these novels and 








sympathies the integrity of ite villagers against the vital- 
ity and charm of the outsiders. Eustacia Vye is seen at 
once as a threat to the community and as its victim. She 
is also the victim of a want of human sympathy in Clym 
Yeobright. Through Clym Hardy explores the contrast 
between the broad but bleak perspectives seen by the mod- 
ern intelligence and the limited but intensely vivified world 
of the peasant imagination. The alternations of day and 
night on Egdon Heath enforce this contrast, and both Eu- 
stacia Vye, the romantic rebel, and Diggory Venn, defender 
of traditional values, are associated with the heath in its 
dark or poetic aspect. 

In The Mayor of Casterbridge and The Woodlanders 
Hardy’s *g allegiance e becomes more clear and his concern 
with history more specific. The rural heroes of both 














novels are dispossessed by characters who come to Wes- 
sex from the industrial North. Each novel opens with a 
sale in which something of human value is exchanged for 
cash, and metaphorically in each the devil is the buyer. 
Still more explicitly in Tess of the D’Urbervilles the -vio- 
lation of the countryside is associated with man’s expulsion 
from Eden. Through a system of mythological analogies 
the reader is made to see as a consequence of historical 
forces what Tess sees simply as her “fate.” The action 

is at once rational and irrational, fated and determined. 

In her wanderings from village to village, Tess passes 
from the old rural world to the new. In the Wessex of Jude 
the Obscure the symbols of the past have been obliterated, | 
the values of the past debased. Jude wanders in search of 
a spiritual home, unable in a world cut off from the past to 
discover any refuge. The magical view of the world which 
protected man from awareness of the indifference of the 
universe is no longer possible. Traditional values and 
historical truths are now divided as by an abyss. Events 
are interpreted from a single point of view, the abstract 
or “long view” represented here by Sue Bridehead, in 
earlier novels by such characters as Clym Yeobright and 
Angel Clare. Thus Jude the Obscure reflects the triumph 
of Hardy’s sense of truth over his yearning for imaginative 
richness in art and in life. With the publication of this 
work his career as a novelist and his history of Wessex 
were brought to violent completion. 
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There appears to be sufficient evidence in the Rougon- 


Macquart series of Emile Zola to prove conclusively that, 


consciously or unconsciously, he expressed ideas and con- 
victions which link him to a definite philosophical current, 
a current other than positivism. When these ideas and 
convictions are assembled into a recognizable pattern, they 
bear a marked resemblance to many of the major tenets of 
the philosophy of Arthur Schopenhauer. The prupose of 
this study is, therefore, to extract these themes from the 
various novels of the series and to indicate the parallels 
which exist between them and those of the German philos- 
opher. The importance of this investigation lies in the 

fact that it offers a possible solution to the following prob- 
lems concerning the author’s career and series: (1) there 
are three phases of Zola’s literary career and the period 
in which the Rougon-Macquart series was composed differs 
radically from those which preceded and followed it; (2) 
The majority of the themes which are found in the Rougon- 
Macquart series refute the optimistic doctrines of the com- 





ing amelioration of man and of society by means of science 


which Zola was loudly proclaiming in his press campaigns; 
(3) the emphasis on vice, immorality and sordidness in 
many of these novels reflects certain deep-seated views 
as regards man and the universe. 

After the introduction, the second chapter of the study 
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traces Zola’s calculated shift from the romantic poet to 
realistic novelist, and the origin of and reasons for the 
initiation of the Rougon-Macquart series. Chapter three 
is devoted to an analysis of some of the basic aspects of 
Zola’s character, pointing out the similarities between his 
personality traits and those of Schopenhauer, with the sug- 
gestion that Zola would have been strongly attracted by the 
life, career and ideas of the German philosopher. Chapter 
four of the study presents the genesis and development of 
the popularity of Schopenhauer in France from about 1855 
to 1885 in order to point out that, although the major work 
of the philosopher, The World as Will and Idea, was not 
translated into French until 1886, there existed a wealth of 
material on Schopenhauer. Most of the articles, interviews 
and translations which appeared during this period were 
written by reputable scholars and critics; this fact con- 
tributed to the tremendous popularity of Schopenhauer and 
his system in intellectual and cultured circles in France. 

In chapters five, six and seven of the study some of the 
dominant themes of the Rougon-Macquart series, as they 
are expressed and illustrated in the various novels, are 
compared with analogous passages drawn from the works 
of Schopenhauer to indicate the similarity of the views of 
Zola and the philosopher on the world and man, In the last 
chapter of the study a summary and reaffirmation of these 
ideas and themes are extracted from the concluding novel 
of the series, Le Docteur Pascal. It is evident here that, 
even after having reverted to his earlier idealism, Zola 
still shared some basic ideas with Schopenhauer. 

Two general conclusions can be drawn from the study. 
(1) Zola, during the composition of the majority of the 
Macquart novels was guided by ideas and themes which 
significantly parallel many of the major aspects of the 
philosophy of Schopenhauer. (2) The novelist does not ac- 
cept or advocate the final solution to man’s problem of life 
as envisioned by Schopenhauer; Zola exhibits little interest 
at all in a solution until near the end of the series and when 
he does consider this problem, his answer is diametrically 
—— to the one offered by the German philosopher. 

Microfilm $2.00; Xerox $4.20. 80 pages. 














TIME IN THE NOVELS OF FORD MADOX FORD 
(L. C. Card No. Mic 59-2147) 


Richard Wald Lid, Ph.D. 
University of Michigan, 1959 


In Ford Madox Ford’s novels and his books of memoirs 
there is one device which he came to develop and to rely 
on: this is the time-shift, or the chronological looping 
device. The purpose of this study is to trace the develop- 
ment of a technique for the management of time and its 
uses in the novels of Ford. Thus, in addition to being con- 
cerned with structural detail, this study attempts to show 
the relation of structure to meaning and to suggest how 
Ford was led to use the time-shift more and more widely. 
The method is close analysis. 

Chapter I briefly examined Ford’s career, then sets 
the background of the time-problem in the modern novel. 
The following three chapters focus upon particular works 
by Ford which are significant in his development of tech- 
nique. The central chapter of the study, Chapter III, is 


concerned with his most brilliant and complex use of time 
in the masterpiece The Good Soldier. Chapters II and IV 





show, respectively, earlier stages and later developments 


in his use of time. 
The primary emphasis of Chapter II is upon The Bene- 
factor (1905, which gives us Ford’s first use of the time- 








shift and shows the embryonic stage of what became a 
highly complex technique, and the short story “Riesenberg” 
(1911). Woven into this early use of technique is the sig- 
nificance of Ford’s literary background, the influences of 
James and Conrad, the theories he developed in collabora- 
tion with Conrad, and the problems he faced in his own 
novels, such as An English Girl (1907) and A Call (1910), 
when trying to write of contemporary life. An examination 
of “Riesenberg” shows how the time-shift, with the struc- 
turing device of progression d’effet and the accompanying 
element of mystery--in part the suspense of the traditional 
storyteller, in part a way of viewing human relationships 
(and reality) which Ford and Conrad shared--allowed Ford 
to go beneath the surface of society. 

Chapter II, in which The Good Soldier is examined, 
shows how, with the convention of a dazed narrator piecing 
together his story, Ford was able to remove layer by layer 
the veneer that overlays human actions and to search be- 
neath the duplicity of stock mores and morality to the very 
heart of man. Gradually the fundamental mystery of human — 
conduct is exposed in a progression d’effet of time-shifts 
weaving together the various tenses of memory. In The 
Good Soldier we have a horror story in the guise of social 























comedy. Ford’s method allows him to play ironically upon 
the differences between appearance (tradition, fair play, 
idealism shown in social forms) and reality (adultery, 
malice, cruelty, deceit) while investigating the national 
facade of the English in a story of sexual affairs. 

The final chapter shows a later development of Ford’s 
use of the time-shift to meet a widening focus, “the public 
events of a decade” in Parade’s End, Here the time-shift 
is linked to free associational sequence so that time, mem- 
ory, and tradition become vectors of a twofold story of 
private passion and public disaster. Parade’s End enfolds 
a critique of a civilization on the verge of chaos as it tells 
the story of Christopher Tietjens, “the last Tory,” who is 
hounded by the forces of disintegration. 

Ford was led to use the time-shift in an effort to get 
beneath society to the core of man. By this method scenes, 
actions, and events from widely different times are placed 
side by side. Paraphrasable plot disappears and linear 
action loses its significance. Thus attention is focused on 
the revelation of the human emotions which generate action. 

Microfilm $3.15; Xerox $10.80. 244 pages. 
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INTRODUCTORY STUDY, “VOCABULARY 
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The purpose of this dissertation is to provide an ade- 
quate literary translation of one of the works of Gabriel 
Mir6, the most consummate stylist of the “Generation of 
1898”, and a reputedly untranslatable writer. Anos y leguas 
(1929) was chosen for translation because it is his last 
work and is thus the synthesis and culmination of his rather 
limited output. The stated objective of the translation is to 
furnish a rendition of Afios y leguas that is “off” normative, 
intellective English to somewhat the same degree that 
Mir6o’s prose deviates from the standard literary Spanish 
which he and other Modernista writers sought to renovate. 
In brief, the attempt has been made to transfer into 
English the feeling of strangeness and poetry, oftimes of 
strain and incorrectness, that Miro’s prose has for the 
Spanish reader. 

Understandably, such a conscious and conscientious 
stylist presents difficulty for the reader in either language, 
even more for the translator. Because of Miro’s theories 
regarding the creativity of the word, a process he calls 
denominacion, the translation task was conceived primarily 
as an etymological one. The chief difficulty consisted in 
uncovering comparable or exact English terms to render 
Miro’s daring archaisms, by-forms, neologisms, poeti- 
cisms and regionalisms. In order to preserve Miro’s 
local color, specialized Catalan-Valencian words, incor- 
porated in his Spanish prose, have been left in the original 
with a translation or explanation, as did Mird6. The trans- 
lation itself is prefaced by a brief appraisal of Mir6’s 
vocabulary. This introduction also gives biographical and 
other particulars that help to explain his literary formation. 

Gabriel Mir6é y Ferrer was born in 1879 in Alicante. 
His primary education was initiated in his native city and 
continued at the Colegio de Santo Domingo, a Jesuit school 
ir Orihuela. Having been graduated from the Instituto de 
Alicante, he undertook the study of law at the University of 
Valencia and later was graduated from the University of 
Granada. } 

Miro spent his entire life in petty bureaucratic and 
journalistic posts in Alicante, Barcelona in Madrid, in 
travel and residence in his native region. This background 
in the constant re-writing and linguistic research explains 
perhaps his lapidarian style. His literary production, like 
his life, was integrated with the popular speech, folksay 
and landscape of his beloved Levant, another Judea, and 
particularly of the strip of coast known as the Marina. 

Miro was very well read in classical literature, the 
Spanish classics--chiefly Cervantes, Quevedo and the 
mystics--and modern French writers, and almost not at 
all in contemporary Spanish authors. The decided Semitic 
stamp of his prose is explained by his lifelong study and 
appreciation of the Bible and his immersion in other He- 
braic literature in connection with his editorship of a re- 
ligious encyclopedia. 

Mir6 carried the message of Modernismo to its greatest 














heights. His most valuable contribution to this literary 
renovation was the naturalization in Spanish prose of neol- 
gisms, poeticisms, regionalisms, and his rehabiliation of 
archaic and disused forms. His vocabulary was labori- 
ously formed for the purpose of bringing out the sensuous, 
plastic properties in the Levantine reality around him. 
The chief sources of this vocabulary, as explained in the 
introductory study, are to be found in Miro’s own familiar 
speech, the archaizing Valencian of Alicante, and in the 
Bible. Mir6 cannot be fully understood or appreciated 
without some knowledge of Catalan-Valencian speech forms 
and Levantine folksay. 
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The Problem: This study attempts to point out and to eval- 





uate the contributions of the Lois Lenski 
literature to American elementary school children’s under- 
standing of the diverse cultural climates in America. The 
author accepts the assumptions that literature explores 
and reflects contempory life and that guided reading broad- 
ens social understandings. The material and the non- 
material cultural aspects of Miss Lenski’s twenty picture 
books, six Roundabout America series, twelve American 
regional stories and seven American historical stories 
are the concern of this investigation. 


The Procedure: Each book was read for its story content, 





milieu, material and non-material aspects 

and the problems of growing up faced by the children in the 
story. The family, the school, the church, occupations, 
handicrafts, communication, food and childhood experi- | 
ences were noted and tabulated in their proper categories. 
Attitudes toward minority groups, elders, new-comers, 
law and order, social change, and the place of women and 
children in the culture were also tabulated. Patterns of 
family life, community contrasts in economic status, and 
differences between generations and peers were recorded. 

Of necessity, the picture books used a simpler frame 
of reference and an additional sheet recorded authentic 
events and persons in the historical stories. One chapter 
reported the recurring developmental tasks reflected in 
the growth levels of the Lenski literature. 


The Findings: 








1. Picture Books: All twenty reflect warm, stable, — 
democratic households wherein chil- 
dren are important individuals with emerging self- 
ness and are condusive for optimum balanced physi- 
cal, mental, social, emotional, and spiritual develop- 
ment. Young children participate cooperatively at 
home, in church, and with their peers and are the 
community helpers as they identify with Mr. Small 
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and the Davy stories. Reading, writing, numbers, 
and creative play show these developmental tasks 

as the story characters play house, store, school, 
shop with mother, and receive books. Preparation 
for initial experiences with animals, birthday parties, 
and the American holidays concern seven stories. 
Desirable health and nutritional habits occur happily 
in eight stories. 


. Roundabout America Stories: Locales vary from a 





northern temporary 
housing project, an urban tenement area, a penthouse 
in an affluent district, a New England Portuguese 
community, a tenant peanut farm, a southern fishing 
village, an island farm, a Florida orange grove, the 
piney woods, on river banks, to a Negro quarters in 
a southern town. Despite the economic stress and 
meager comforts from farming, fishing, logging, and 
semiskilled city work, family life persists, the chil- 
dren are economic aids and the parents are respected 
and have well defined family roles. 


. American Regional Stories: The Louisiana bayous, 





Florida’s pine lands, 

North Carolina’s mountains, Arkansas’ cotton fields, 
Oklahoma’s oil fields, West Texas’ cattle ranches, 
South Dakota’s wheat fields, Iowa’s corn and hog 
farms, San Francisco’s Chinatown, and the flood 
areas of Connecticut show Miss Lenski’s wide areas 
of research and personal observation. Children are 
economic assets as they work with their parents as 
migrant workers, sharecroppers, tenant farmers, or 
farm owners. Crop yields range from submarginal 
returns with primitive implements and poor soil to 
rich yields facilitated with modern equipment. 

Families face up to their problems of daily living 
in crowded tenements, comfortless shacks and tents, 
compact trailers and comfortable farm homes. Ed- 
ucation is a cultural value for the Chinese children 
and is a means to a better living for others. Spiritual 
approaches vary in feast days, ceremonials, camp 
meetings, and church attendance. Speech idioms of 
Louisiana’s Cajuns, Florida’s Crackers, North Caro- 
lina’s mountain folk, and South Dakota’s German 
farmers add to the uniqueness of those regions. In- 
dians are peers in Oklahoma, are wards of the Indian 
agent in South Dakota, and are inferior citizens in 
Louisiana. Negroes are afforded parallel living as 
tenant farmers, sharecroppers, and neighbors, and 
come north to escape economic frustration, finding 
there, however, difficult adjustments in crowded 
segregated areas. The Chinese retain their tradi- 
tional cultural values and accept western education 
for economic values. 


. The Historical Stories: Chronologically, these sto- 
ries range from the colo- 
nists in Massachusetts Bay (1630) and Portsmouth, 
New Hampshire (1720) to the Iroquois Indians (1758), 
rural Connecticut in 1784 and 1840 an immigretion 
to the Scioto, Ohio region (1811). Puritan children 
were seen and not heard, led sober lives with steady 
labor and prayers to prepare for the next world and 
were treated as miniature adults. Iroquois children 
were valued, were quiet in adult presence, and were 
imbued with the manifestations of the Great Spirit in 
the seasonal cycles and in wild life. Children in 





merchants’ and sea-captains’ homes led sheltered 
lives, had Negro house servants, imported toys, and 
fine clothes. 

Homes ranged from log cabins, Iroquois long houses, 
rural Connecticut homes, and brick town houses, and 
were furnished with hand-hewn furniture, bare essen- 
tials or imported English furniture and fine furnishings. 

Indentured servants or apprentices learned the 
practical skills in small town shops. Aspects of 
broom and clock making, wool and linen preparation, 
needlework, cobbling, house raising, and butchering 
are described in detail. Women held inferior posi- 
tions, were responsible for home craft, and medica- 
tion, and were expected to maintain decorum at all 
times. Single women held the lowest social and eco- 
nomic status of all. 


The Conclusions: The sociological aspects of the Lenski 





literature warrant their use with chil- 
dren for greater cultural understandings and better human 
relations. The Lenski stories represent primary sources 
for studying the material and non - material cultural pat- 
terns of specific regions in the United States. The Lenski 
stories record socio-economic cross sections of American 
life within the comprehension range of the child readers. 
The Lenski stories confirm the philosophy of the continuity 
of the recurring development tasks as advocated by Havig- 
hurst and other students of child development. The Lenski 
illustrations are integral parts of the stories and graph- 
ically illuminate the sociological implications in the texts. 


Implications for Future Studies: A technique similar to the 








one used in the present 
study could be adapted to parallel studies of the books by 
Marquerite de Angeli, Leo Politi, Clara Judson and Laura 
Ingalls Wilder. The sociological aspects of children’s 
fiction could be explored in The Land of the Free series 
and similar stories. There is need for similar studies of 
children’s books with reference to the American Indians, 
the Negro and other national or economic minorities in 
the American culture. The possibility of using realistic 
children’s literature for the adult Americanization program 
to interpret American culture could bear investigation. 
Community studies developed along the material and non- 
material categories could be used for local stories. Writ- 
ers concerned with cultural aspects of American society 
might profitably employ the present study to establish a 
frame of reference. Educators might well use the frame 
of reference as followed in this study as a technique for 
observing and recording their findings in individual stud- 
ies in a community setting. 

Microfilm $8.15, Xerox $27.80. 644 pages. 
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University of Michigan, 1959 


Remarkably little is known about the structure and 
nature of Bernard Shaw’s comedies of ideas, as comedies, 
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It is the purpose of this study to illuminate as much as 
possible the comic in Shavian drama: to show how, con- 
cretely, Shavian comedy works as comedy, and to demon- 
strate as well what it has in common with comic tradition. 
In the comedies of Aristophanes we find structures which 
help to illuminate the comedies of Shaw. 

This study of Shavian comedy is divided into two parts. 
Part I, “Expelling the Malign”, is an attempt to define and 
illustrate the basic, or, to borrow Eric Bentley’s useful 
distinction, the “inner” action of Shavian comedy. How 
does Shaw’s comedy of ideas work? is another way of 
phrasing the problem of Part I. A corollary question: 
Shaw’s heroes and their antagonists are versions of what 
traditional comic types? A study of how the comic-satiric 
works in Shavian comedy takes us back to the comic con- 
test, or Agon, of Aristophanic comedy, and the perception 
that Shavian comedies too are consistently organized about 
such Agones. The Agon is a source of wit and fun, for in 
it Ironical heroes (Eirons) clash with pretentious antago- 
nists (Alazones), and defeat them with wit and buffoonery. 
We find that Shavian heroes too are Eirons and/or Ironical- 
Buffoons, and their antagonists, Alazones, or egoists. 

In Part Il, “Magic: Invoking the Benign”, the structures 
which in Shavian comedy dramatize Shaw’s optimistic faith 
are examined, for these structures modify the satiric in- 
tent of Shavian comedy, and are an essential part of Shaw’s 
comic form. Shaw maintained that the most responsible 
function of an artist is to provide an iconography for the 
religion of his day. What is Shaw’s effective iconography? 
is another way of phrasing the problem of Part I. Again 
we find illumination in certain structures of the Old Com- 
edy form of Aristophanes. These are the elements in 
Aristophanic comedy which reflect its association with 
primitive religion and psychology: the theme of rejuvena- 
tion or rebirth, the figure of the Doctor/Cook who has 
magical powers of reviving the dead or restoring youth, 
and finally sacred or symbolic marriage, in which the 
union of beneficent powers is celebrated. What interests 
us is that we find the counterparts of such elements in 
Shavian comedy. Personal and social rejuvenation is the 
most persistent positive emphasis in Shaw. The distinct 
figure of a Doctor/Cook with powers of modern magic 
appears in several of the finest comedies. Four of Shaw’s 
most poetic comedies are concluded with sacred, wymbolic 
marriages. 

Several general conclusions are implied by this study: 
1) A comparison of the forms of Shavian and Aristophanic 
comedy, especially of the Agon, clearly argues that Shavian 
comedy is primarily a comedy of invention, rather than 
imitation: that Shaw gives expression to his values ina 
fanciful form in which conscious theatrical wit and buffoon- 
ery are prominent. The repeated objection that Shavian 
characters are “unreal” has therefore no valid critical 
foundation. 2).The presence in Shavian comedy of the mag- 
ical Doctor/Cook, of symbolic marriage, of personal and 
social re-birth is significant, for through them Shaw has 
re-introduced into comedy a moving symbolism. In this 
way Shaw fulfills his own prescription to the artist: that 
he provide an iconography for the religion of his day, which 
was for Shaw a faith in the potential goodness of modern 
secular man and his works. Symbolism and celebration 
are once more associated with comedy. Dramatic comedy 
is renovated and enlarged, for comedy is once again able 
to give expression to the deepest aspirations of man, and, 
in Shaw’s ironic comedies, to some of his deepest despair. 

Microfilm $3.45; Xerox $11.80. 266 pages. 

















WILLIAM FAULKNER AND MIKHAIL SHOLOKHOV: 
A COMPARATIVE STUDY OF TWO REPRESENTATIVES 
OF THE REGIONAL CONSCIENCE, THEIR 
AFFINITIES AND MEANINGS 


(L. C. Card No. Mic 59-2185) 


David Hugh Stewart, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to juxtapose the assump- 
tions about man and society underlying the fictional “worlds” 
of William Faulkner and Mikhail Sholokhov, who are widely 
acclaimed at the present time as the foremost writers of 
their respective nations. The problem is not one of influ- 
ence or even resemblance and antithesis but merely affin- 
ity, and I assume that the act of joining the two in one study 
provides worthwhile insights into the works of each. 

Since the study treats what the two authors say and 
evidently believe about man and society, not how they say 
it, a major task was to discover some reliable device for 
approaching the two, a device which could counter the wide- 
spread claim that an author is somehow not responsible 
for what is said in his books, if, indeed, he says anything 
at all. The most reliable device was a character-type 
which I have labeled the “center of consciousness” and 
which appears significantly in every important work. A 
creature with divided social and cultural loyalties, this 
center of consciousness is repeatedly charged by his cre- 
ator with the responsibility of confronting and evaluating 
the crucial matter of social flux with its derivative crises 
in the class order, in family and individual morality and 
behavior. After a brief discussion of the two authors 
(Part I), the major portion of the study (Parts II and II) is 
devoted to an examination of six centers of consciousness 
and the works in which they are dominant. Appended to the. 
study are descriptions of the abridged English translation 
of Sholokhov’s Silent Don and of the textual changes made 
over the years in Russian editions of this novel. 

The examination of Faulkner’s centers of consciousness 
reveals that they are highly egocentric, that they believe 
themselves to occupy special positions or play messianic 
roles in the social organism, and that they have the power 
to order the world in their own image, i.e. they are com- 
plete solipsists. These characteristics result from their 
inability or unwillingness to confront reality (the “glorious” 
past or the “ugly” present) on its own terms and account 
for the impression which Faulkner’s works leave of trans- 
forming the real, the concrete, into illusion or even hallu- 
cination. Sholokhov’s centers of consciousness, while less 
high- strung than Faulkner’s, share the preference of illusion 
to reality; but they are involved in a world which demands 
action and brings all illusions and ideas immediately to 
test in practice. Thus their actions symbolize methods of 
living in a difficult world, not escaping from it. 

Several conclusions result. Implicit throughout is a 
clear case for the social origin and motivation behind both 
authors’ work, despite obvious differences in literary tech- 
nique. Faulkner’s fictional survey of humanity in his im- 
aginary region is evidently so displeasing that he seems 
constantly to wish to stop or at least inhibit any further 
development. Sholokhov’s survey, though perhaps even 
less pleasing, brings him at last to endorse human exist- 
ence since (as his books show) reality is by definition ir- 
reversible, inscrutable change. Both authors share and 
dramatize powerfully the contemporary preoccupation with 
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the impact of swift social transformation upon the lives of 
individuals. Microfilm $5.30; Xerox $18.60. 413 pages. 


THE BONE ON THE BEACH, 
THE MEANING OF T. S. ELIOT’S SYMBOLS 


(L. C. Card No. Mic 59-954) 


Carroll Franklin Terrell, Ph.D. 
New York University, 1956 


Adviser: Oscar Cargill 


The heart of mysticism is the timeless moment of 
illumination in which the total being is bathed in a direct 
experience of God. The mystic moment transcends the 
time-space continuum and becomes an illumination of 
Eternity and Infinity: paradoxically it is at once all-time 
and no-time, or all-space and no-space. As one contem- 

- porary mystic says: “I came to a point where time and 
motion cased... and Iam absorbed in the Light of the 
Universe”. Or another: it “. .. drew me into the eternal 
Now . . . a Now which is and a Now which happens. There 
is no beginning and no end. . .I sat in my garden, but 
there was no place in the world where I was not”. All mys- 
tics are members of a community apart, have had a com- 
mon experience, and face a common dilemma: the experi- 
ence being beyond time and space is literally ineffable: 
“Words strain,/ Crack and sometimes break, under the 
burden”. The paradox of experiencing eternity in time, or 
all time both past and future in a present “timeless mo- 
ment”, is one of Eliot’s central themes: “The moment in 
the rose-garden,/ The moment in the arbour where the 
rain beat,/ The moment in the draughty church at smoke- 
fall”; or “the unattended/ Moment, the moment in and out 
of time”; of *“Ehrebung without motion”, “the sudden illu- 
mination”; or again: 





Here, the intersection of the timeless moment 
Is England and nowhere. Never and always. 


In our life of “enchainment in the flesh” we are caught “in 
the aspect of time. . . in the form of limitation”. But in 
the mystic moment one can be both in and out of space: 
“England and nowhere”. Or in and out of time: “Never 
and always”. 

In communicating the “moment of illumination” ordinary 
language will do little except indicate the paradoxes: hence 
the long tradition of symbols in age-old patterns. But since 
of late centuries, mysticism is misunderstood to be some- 
thing amorphous, visionary, if not downright heretical, 
inclinations are to suspicion. In truth, the mystic’s theo- 
logical and dogmatic assumptions are exceedingly precise. 
So Eliot. But the intellectual climate has made knowledge 
of mystic symbolism extremely esoteric: hence the long 
misunderstanding of Eliot’s major work. A critical com- 
monplace assumes that Eliot derived his symbols from the 
French. Eliot got much from Corbiére and Laforgue, but 
the much was mostly images and matters of medium and 
verse technique. Except for his earliest poetry, his mean- 
ing comes from the fabric of symbolism traditional to both 
Eastern and Western mysticism. And once Eliot has been 
properly oriented to mysticism, one can see that there has 
been no change of direction in his poetry either at the time 





of The Waste Land or of Ash Wednesday. Both poems 
express orthodox stages of the mystic way. Early and late 
Eliot’s quest has been a search for God, and his poetry 

has expressed various mystical emotional states experi- 
enced during his progress toward God. His despair at 
being cast away by God is “the anguish of the marrow” and 
“the ague of the skeleton”. His yearning for mystical union 
and love is “the fever of the bone” which “no contact pos- 
sible to flesh” will allay. 

Exaltation in mystical experience of God, despair in 
the loss of God, hope of refinding God, and the state of 
spiritual inanition which comes from *The death of hope 
and despair”, are all fragments of Eliot’s own intense 
experience: an experience which illuminates Western cul- 
ture as well as the race of man. And mankind has become 
a “drifting wreckage” littered with bones, some of which 
still have an anguish in the marrow, and unquenched spirit- 
ual thirst. The bone is to Eliot a minor but powerful sym- 
bol: the prayer of the bone, which gives structure and | 
order to the flesh, is the prayer of the soul, which gives 
order and meaning to man’s existence. Though lost among 
drifting wreckage and cast onto the desolate beach, the 
cone voices the mystical thirst of the spirit for Union: 








Where is there an end to the drifting wreckage 
The prayer of the bone on the beach, the unprayable 
Prayer at the calamitous annunciation? 


But the mystic, already having experience of God, has a 
spiritual thirst unknown to other men. He has been there 
and knows and speaks the disconcerting language of Reality. 
And the mystic’s language of Reality is the traditional 
symbol. To express Eternity, Infinity, Reality, or the 
“principial order”, the mystic uses “those symbols... 
which are drawn from the great and formless forces in 
the universe, rather than from the orthodox... imagery 
of human relationships”. Eliot’s basic symbols have been 
identified before, but since they have not been oriented to 
mysticism whence they came, they have been conceived to 
mean nothing, to mean something untranslatable, or to 
mean something as images of human relationships. Hence 
difficulties in interpreting the poetry which is not mean 
to be hopelessly obscure at all. | 
Eliot’s major symbols drawn, according to the mystic 
tradition, from “the great and formless forces of the uni- 
verse” are four: fire, earth, water, and air. Each of the 
major symbols has a hose of minor symbols connected to 
it in a sort of generic sense. And all the symbols, both 
major and minor, can be translated systematically and 
specifically into abstractions and experiences common to 
philosophy, theology, and mysticism. The dissertation 
sets forth the symbols with systematic translations of the 
poetry through four specific levels of meaning. This end 
is undertaken in nine chapters entitled seriatim: Prospec- 
tus, The Mystic Vision, Mysticism, Symbolism, Symbols 
of the Mystic Way, Fire, Water, Earth, and Air. But Eliot 
is not primarily a mystic. As he himself has said, “Mys- 
ticism, after all, ... is a whole-time job; and so is po- 
etry”. But he has had mystical experience. We can say 
of him what he has said of Blaise Pascal: “What can only 
be called mystical experience happens to many men who 
do not become mystics”. Mystical experience has informed 
both Eliot’s life and work, and a knowledge of ‘mystical 
symbols is the only means by which Eliot’s poetry can be- 
come clear. Microfilm $4.05; Xerox $13.80. 316 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 


3311 





HISPANISM IN THE LIFE AND WORKS 
OF MANUEL GALVEZ 


(L. C. Card No. Mic 59-1241) 


Esther Hadassah Scott Turner, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. Anibal Vargas-Baron 


It has been the purpose of this dissertation to determine 
whether there are in the life and works of Manuel Galvez 
evidences of Hispanism or, as it is sometimes called, 
espafiolismo. The study of this problem has made it neces- 
sary to attempt to define Hispanism. The conclusions 
which we have made suggest that there are two kinds of 
Hispanism in the works of Galvez. The one is a Hispanism 
belonging to Spain of the sixteenth and seventeenth centu- 
ries, and the other to the twentieth century which has taken 
on the characteristics of the Franquista movement in pres- 
ent-day Spain. 

The methods used have been to collect as many of G4l- 
vez’ writings as have been available both in the United 
States and in Argentina. Fortunately, it has been possible 
to get access to most of his works. These works have in- 
cluded poetry, plays, essays, biographies, novels, and 
critical works. It has been necessary also to study rather 
extensively the historical background of Gdlvez’ period, 
since many of his works have to do with social and political 
problems in Argentine society. Works of literary critics 
have also been consulted. There are only two works, at 
present, which provide biographical material. They are 
the dissertation on Manuel Gdlvez by Hazel Messimore 
and the essay written by Nicolas Olivari and Lorenzo Stan- 
china on Galvez’ works. These have been consulted. 

We feel that we have found in the life and works of 
Manuel Gdlvez evidences of Hispanism both of the kind 
related to sixteenth and seventeenth century Spain and also 
of the new Hispanism, called Hispanidad, which is a pro- 
jection from Franco Spain. Gdlvez’ main purpose in all of 
his works has been to bring about a spiritualization of Ar- 
gentina. To do this he intended to use spiritual processes 
of education and of the written word. When he found that 
after twenty years of effort he had still not achieved his 
goal, he turned to the more aggressive method of support- 
ing the fascist State and advocating a controlled culture 
and society. We have found that Gdlvez is an idealist and 





an enemy to materialism. His aim has remained unchanged | 


throughout the years, though he seems to have changed in 
his thought of how that goal could be reached. 
Microfilm $3.50; Xerox $12.00. 271 pages. 


THE EARLY PRIMITIVISM OF D. H. LAWRENCE 
(L. C. Card No. Mic 59-1244) 


Myron Lester White, Ph.D. 
University of Washington, 1958 


Supervisor: James W. Hall 


This study carefully examines the neglected early pe- 
riod of D. H. Lawrence’s primitivism, which began with 





the response of Lawrence to the Italian peasant before 
World War I and ended with his postwar reaction to this 
same peasant and his abandoning of Europe for America. 

In the introduction, primitivism is defined as the belief 
that a past stage of human culture is in some. manner bet- 
ter than the contemporary; however, amplifications of this 
concept by historians of ideas are introduced for their 
helpfulness and in order to meet the objections of a few 
Lawrencian critics who have resisted the attributing of a 
primitivism to Lawrence. Many other critics have not 
hesitated to discuss the primitivistic element in his work, 
but they have done so briefly or have done so in such broad 
terms that this element’s particular character, its develop- 
ment, and its ramifications in the philosophy and art have 
received inadequate attention. These critics have also 
tended to consider Lawrence’s primitivism as an element 
which became important in the American period. However, 
a close study of what, in Lawrence’s work, might properly 
fall under the general concept of primitivism reveals that 
a distinctive primitivistic doctrine, based on Lawrence’s 
experience with the Italian peasant, became an integral 
part of early Lawrencian philosophy and affected fictions 
written just before and during the early years of World 
War I. This primitivistic doctrine then underwent changes 
(as the philosophy was altered) which led to the different 
primitivism of the American period. 

To follow the career of Lawrence’s early primitivistic 
doctrine, in one of the most significantly productive peri- 
ods of his life, this study is divided into two parts. Part I 
begins with Lawrence’s first introduction to a contempo- 
rary primitive, the Italian peasant. The response of 
Lawrence was complex: he was both attracted and re- 
pelled by the peasant’s sensual nature. However, he at- 
tributed to the peasant a fleshly mode of consciousness, 
out of the Hebraic-Christian past, which contrasted with 
modern civilized man’s spiritual mode, and, in the Hardy 
study, he outlined a philosophy and cyclical theory of his- 
tory by which modern man might recover the fleshly mode 


- and balance it with the spiritual. This primitivistic phi- 


losophy, in turn, affected Lawrence’s sketches of the pre- 
war Italian peasant in Twilight in Italy, a book in which 
the distinctive early primitivism reached its climax. At 
the same time, the interest of Lawrence in the virtue of 
primitives or his primitivistic philosophy itself found its 
way into short stories of this period and into The Rainbow 
and Women in Love. 

The latter novel and Twilight in Italy, however, also 
looked forward to Lawrence’s doctrines of male leadership 
and the dark unconscious, in which the spiritual (mental) 
consciousness of modern Europe came under heavy attack. 
Part II of this study takes up the gradual development of 
these doctrines and the consequent alteration of the initial 
primitivism. Lawrence turned to the pagan past as the 
time when men had possessed the mode of consciousness 
he was urging on modern man, at the sacrifice of his men- 
tal consciousness. Lawrence was also looking to other 
contemporary primitives than the Italian peasant as pos- 
sible living clues to this past, and, upon his return to Italy 
after the war, Lawrence soon rejected the Italian peasant 
as the living exemplar of his doctrine and turned to the 
American Indian. At this point, Lawrence received his 
invitation to live at Taos and, although he delayed in going, 
he finally arrived in America to begin the second period 
of his primitivism. | 

Microfilm $4.20; Xerox $14.20. 326 pages. 
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We suppose that a finite group G is given which we 
consider as a group of motions of a point set. Let H be the 
subgroup of G leaving a given point P fixed. In order that 
G can be considered as a two dimensional group of mo- 
tions, we demand that the following axioms are satisfied: 

Axiom 1: H determines P uniquely and conversely. 

Axiom 2: Any motion has at most one fixed point un- 

less it is the identity. 

Axiom 3: G is a transitive group of motions. 

We then investigate what abstract structural properties 
these assumptions impose on G. It is shown that G must 
contain a subgroup H which is its own normalizer, and such 
that any two conjugates of H intersect only in the identity. 
The Theorem of Frobenius on the existence of normal sub- 
' groups is then applied and gives us the existence of a nor- 
mal subgroup which is interpreted as a subgroup of trans- 
lations. | 

Equivalent theorems to that of Frobenius’ are estab- 








lished, and examples of two dimensional groups of motions 


are constructed. 

We then consider the three dimensional case; that is, 
G is considered as a three dimensional group of motions. 
H is as before, and D is the subgroup of G leaving a line 
and two points on the line fixed. In order that G can be in- 
terpreted as a three dimensional group of motions, we re- 
tain Axioms 1 and 3 but omit Axiom 2, and add the follow- 
ing axioms: 

Axiom 4: All lines have isomorphic groups. 

Axiom 9: Every line through P can be rotated into 

| every other line through P. 
Axiom 6: A rotation leaving two lines invariant is the 
identity. 

We investigate what abstract conditions these axioms 
impose on G, and are led to a double coset decomposition 
of G: 


p 
G= UV Hg, H 
VY=1 


where g, € Nc(D) - H (Nc (D) denotes the normalizer of 

D in G), and where p is determined in terms of certain 
structural constants. Under the added assumptions that 
Nc (D) is a direct product and that H, itself, is a Frobenius 
group, we get the existence of a normal subgroup N which 
can be interpreted as a subgroup of translations. Other 
theorems are established giving the existence of other 
normal subgroups of G. 

Finally, examples of three dimensional groups of mo- 
tions are constructed by proving that under fairly general 
conditions a group G of order paq(q + 1) where p < q are 
primes and its subgroup H of order pq satisfy all our 





assumptions except, possibly, one. The group &, the sym- 
metric group on four letters, and the solvable group of 
order 168 are shown to be examples of three dimensional 
groups of motions. } 
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A UNIQUENESS THEOREM FOR THE REDUCED 
PLATE EQUATION A A u-u = 0 


(L. C. Card No. Mic 59-961) 


George W. Booth, Ph.D. 
New York University, 1956 


Adviser: Professor J. J. Stoker 


The main purpose of the present paper is to prove a 
uniqueness theorem for the exterior boundary value prob- 
lem for the reduced plate equation. The result may be de- 
scribed by saying that the Sommerfeld radiation condition 
at infinity plus boundary conditions appropriate to this 
equation can be satisfied by at most one solution. 

Appendix II contains the explicit solution to the prob- 
lem of the diffraction of a plane wave by a clamped circu- 
lar hole in an elastic plate. This solution is known to be 
unique by virtue of the theorem described above. 

In Appendix III the simple problem of the reflection of 
a plane wave incident upon the clamped edge of a semi- 
infinite elastic plate studied, as an example of a problem 
in which the boundary extends to infinity. In this case no 
uniqueness theorem is known, 
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SOME RESULTS IN CLUSTER SET THEORY 
(L. C. Card No. Mic 59-2104) 


Philip Throop Church, Ph.D. 
University of Michigan, 1959 


Results in three areas of cluster set theory are proved. 

Let D” be the open unit ball in E™, and let S™ be the n- 
sphere. The cluster set C(f,p) of a function f:D" ~ 8” at a 
point p on bdy(D") is the set of all points y such that. 
there exists a sequence of points x,, — p, with x,, in D and 
f(x,,) ~ y. If f is continuous, then C(f,p) is a continuum. 
W. Gross’ proved that, given any closed, connected set C 
in the plane and a point p on bdy(D’), there is a meromor- 
phic function f whose cluster set C(f,p) is C. Using differ- 
ent techniques the author has proved: (1) Given any con- 
tinuum C in S" (n2 2), there is an infinitely differentiable, 
quasi-conformal local homeomorphism f:D" ~ E” such that 
C(f,p) is C. (2) f may be chosen to be a homeomorphism 
if and only if S™ - C has a component whose frontier is 
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precisely C. (f quasi-conformal means: There exists a 
real number B 2 1 such that, given any point q in the do- 
main of f, and the directional derivatives d, and d, in any 
two directions at q, then d,/d. < B.) 

The global cluster set C(f) of a function f:D" ~ S" is 
the set of points y such that there exists a sequence of 
points x,, in D", with||x,,|l~ 1 and f(x,,) + y. If f is con- 
tinuous, then C(f) is a continuum. Collingwood? and Cart- 
wright asked whether every continuum on S° is the global 
cluster set of a function f meromorphic on D’. D. B. 
Potyagailo® and W. Rudin‘ independently gave as counter- 
example the same continuum (not a Peano space). The 
author exhibits a Peano space which is not the global 
cluster set of any meromorphic function; he also states a 
topological sufficient condition, different from one of 
Potyagailo, for a continuum to be so representable. If f is 
meromorphic on D* and continuous on D?, then the image 
of bdy(D*) is a Peano space; G. MacLane® has asked 
whether every Peano space is so representable. The au- 
thor’s example thus answers this question in the negative 
also. 

A point p on bdy(D") is an ambiguous point of a func- 
tion f defined on D” if there exist arcs [T and/, in D” 
except for their common end point p, whose arc limits are 
different. Bagemihl® has shown that an arbitrary function 
on D*has at most a countable infinitude of ambiguous 
points. The author constructs a homeomorphism of D*® 
onto itself such that every point of bdy(D*) is ambiguous. 
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TERM RANK OF 0,1 MATRICES 
(L. C. Card No. Mic 59-1579) 


Robert Morton Haber, Ph.D. 
The Ohio State University, 1958 


Let OV be a class of n x m matrices all of whose en- 
tries are 0’s and 1’s and such that all matrices in the 
class have the same row sum vector and the same column 
sum vector. The term rank of a matrix is the order of the 
largest minor containing a nonzero term in its determinant 
expansion. A theorem of KSnig asserts that the term rank 

of a 0,1 matrix is also the minimum number of rows and 





columns which contain all of the 1’s of the matrix. Let p’ 
be the minimal term rank of the matrices in O|. The 
main portion of the dissertation is devoted to developing an 
algorithm for computing p. Using the algorithm one can 
then construct a matrix A, in OU with term rank p. 

The formula for the maximal term rank fp, which was 
found by Ryser, is used to develop a method for construct- 
ing a matrix Aj in OU which has term rank p. 

Finally, a formula is given for determining the number 
of invariant ones of the class OU, a concept which was in- 
troduced by Ryser. 
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ON A CERTAIN CLASS OF TAUBERIAN THEOREMS 
(L. C. Card No. Mic 59-962) 


Herman Hanisch, Ph.D. 
New York University, 1956 


Adviser: Harold N. Shapiro 


A. Selberg and P. Erdds, in 1947, were the first to give 
an elementary proof of the prime number theorem; that is, 
without the aid of complex variables. In attempting to ex- 
tract the essence of this proof Professor Erdés was led to 
discover a certain interesting theorem concerning se- 
quences of positive numbers. He proved: 

Theorem 1. Let a, be a sequence of non-negative 
numbers satisfying 

m=n 


L(t, (mM 


m-=0 


An-w) =m > Ofn) 


A, = 2. 8 > 


men 
Then 
A, =n + O(1). 


The aim of this thesis is to generalize somewhat Pro- 
fessor Erdés’ theorem by weakening the condition that the 
a,, be non-negative. In this direction, we will show: 

Theorem 2. If a, satisfies 


n 
A — man,n+ BZ a&mAn-nm 
=0 m=-o 


= (n?+ D2— An+ O(n?) 
: re An 


where AB # 0, and 


then lim ee L(A, B, C, D) exists. 
nh - n 

The method of proving Theorem 2 will make use of 
power series and the Hardy Littlewood theorem. Under 
the hypothesis of Theorem 2 it is shown that the a, are 
bounded. In fact a more general theorem will state that if 
an are bounded on one side then the a, are bounded. 

If Bn = 1 m <n(@an - 1), then the conclusion of Theo- 
rem 1 can be stated as |B,| = M. It is also shown that the 
power series method is insufficient for deriving| B,|< M. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm: 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3314 


MATHEMATICS 





It is to be noted that if lim a, = - o then Theorem :2 
may no longer be true as it is easy to construct a counter 
example by taking a, = - 3”, ap = - 2. 
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THE ESTIMATION OF PARAMETERS 
IN THE ORNSTEIN- UHLENBECK PROCESS 


(L. C. Card No. Mic 58-7180) 


Walter Wilson Hoy, Ph.D. 
The Ohio State University, 1953 


The study of stochastic processes is a branch of math- 
ematics that is progressing rapidly, with a great deal of 
work having been done during the past twenty years. The 
writer is interested in considering stochastic processes 
from the viewpoint of a mathematical statistician and in 
the light of the theory as presented by H. B. Mann.°* It is 
hoped that the dissertation will not only aid those using 
stochastic processes in practical applications, but also 
provide further results useful in the theory. 

One specific stochastic process will be of primary in- 
terest, namely the Ornstein-Uhlenbeck Process’ (O.U.P.). 
This process is determined by certain parameters f and 
o*, and a mean value function f(t). Methods for estimating 
8 and o* and the parameters involved in the mean value 
function are discussed with three different estimates, and 
their covariances, presented for the parameters in f(t). 
Results are also given as to the relative and asymptotic 
efficiency® of these estimates. 

In our estimation procedures, we shall assume that we 
have one sample curve available registering the value of 
the process over an interval [0,T]. Actually it is suffi- 
cient to know values of the process for any dense set of 
this intervai. The estimates and their variances are com- 
puted from these sample values. 

Two particular examples of f(t) are considered, namely 
polynomials and trigonometric polynomials. The covari- 
ance matrix of each of these examples is given in as gen- 
eral and complete a form as possible in order to be 
readily applicable to a specific polynomial. The relative 
efficiency has been computed for two of the estimates when 
f(t) is a trigonometric polynomial. 

The notation and basic definitions used in the disser- 
tation are those originally presented in reference 1. A 
bibliography is given from which a complete presentation 
of stochastic processes may be obtained. 
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THE TORSION OF SHAFTS 
OF VARYING CIRCULAR CROSS SECTIONS 


(L. C. Card No. Mic 59-2136) 


Hubert LaVon Hunzeker, Ph.D. 
University of Michigan, 1959 


This thesis deals with the torsion of homogeneous, iso- 
tropic elastic bodies of revolution, which are called shafts. 
The ends of the shaft are plane surfaces perpendicular to 
the axis of the shaft. The lateral surface of the shaft is 
load free, and torsion is produced by equal and opposite 


twisting couples applied to the ends shaft. The components 


of displacement and stress throughout the shaft are to be 
determined. 

The problem is formulated from the Generalized 
Navier Equations of Linear Mathematical Elasticity by use 
of a tensorial approach following Hay [1]. The classical 
assumptions of axial symmetry reduce the displacement 
vector to a single non-vanishing component. The single 
contravariant component of the displacement vector, which 
is called a twist function in the literature, becomes a func- 
tion of two general curvilinear coordinates in a meridian 
section of the shaft. It must satisfy a linear second order 
partial differential equation throughout a meridian section 
of the shaft. On the boundary of the meridian section, the 
normal derivative of the contravariant component of dis- 
placement must vanish. We have thus a generalized 
Neumann boundary value problem, which is transformed 
into a generalized Dirichlet boundary value problem ina 
meridian section where in the unknown function of two gen- 
eral curvilinear coordinate must be constant on the bound- 
ary of the meridian section. 

The torsion of a hollow prolate ellipsoidal shaft is con- 
sidered, as well as the torsion of a shaft of nearly uniform 
cross sections with an arbitrary prolate ellipsoidal cavity. 
Non-orthogonal coordinates which fit the boundaries are 
used. The solutions are apparently new and are also ob- 
tained in terms of classical prolate elliptic coordinates. 

A simple and direct solution is obtained for the torsion 
problem of a shaft of nearly uniform cross sections with 
an arbitrary symmetrically located oblate ellipsoidal 
cavity. Non-orthogonal coordinates are again used and the 
solution is compared with a known solution due to 

Neuber [2]. 

An apparently new result is obtained for the torsion of 
a shaft bounded by a portion of an arbitrary hyperboloid of 
revolution of two sheets, in terms of classical elliptic co- 
ordinates. A similar solution for the torsion of a hollow 
shaft, bounded by a portion of hyperboloids of revolution, 
is obtained in terms of non-orthogonal coordinates. In the 
special case when the shaft is solid, the solution is com- 
pared with those of Péschl [3] and Neuber [4]. 

There is also consideration of the torsion of a general 
semi-infinite shaft the radius of whose cross sections are 
monotone increasing along the shaft. Rectangular carte- 
sian coordinates are used. Known solutions of the basic 
partial differential equation and the generalized Dirichlet 
problem are used to construct an orthonormal system of 
functions which depends on only one variable along the 
boundary of the meridian section of the shaft. The bound- 
ary conditions are then satisfied by the use of a series of 
orthogonal functions. The method and result seem to be 
new. 

In the course of this work, several other interesting 
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problems of great difficulty have been encountered, which 
could form the basis for future investigations. 


[1] G. E. Hay, The Torsion of Shafts of circular cross 
sections, unpublished. 


[2] H. Neuber, Theory of Notch Stresses, J. W. Edwards, 
Ann Arbor, Michigan, 1946, pp. 124 - 127. 


[3] T. Pdschl, Bisherige Losungen des Torsionsproblems 
fur Drehkorper, Zeitschrift fur Angewandte Mathe- 
matics und Mechaniks, Vol. 2, 1922, pp. 137 - 147. 


[4] H. Neuber, Theory of Notch Stresses, J. W. Edwards, 
Ann Arbor, Michigan 1946, pp. 99 - 101. 
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SUMS OF DISTINCT DIVISORS OF 
RATIONAL INTEGERS AND SUMS OF DISTINCT 
DIVISORS OF QUADRATIC INTEGERS 


(L. C. Card No. Mic 59-1329) 


Bernard Jacobson, Ph.D. 
Michigan State University, 1956 
Supervisor: B. M. Stewart 
In a recent paper B. M. Stewart [6] discussed sums of 
distinct positive divisors of rational integers. In this dis- 
sertation these results are generalized. Let a(M) be the 
number of positive integers n which can be written in the 


form n = 2d, where the d are distinct positive or negative 
divisors of M. The author has proved that a(M) = o(M) if 


* where b and 
c are not both zero, 3 <p, < p2” LS Ds, pis 20(2°3°)+1 
and Pj+. = 20(2>3° a p;°) + 1 for j = 1, 2, e+, k-1, The 


function a(M)/o(M) is everywhere dense on the interval 0 
to 1, 

In the quadratic fields x + y\/2 and x + y///5 every in- 
teger in the field can be written as a finite sum of distinct 
units, the algorithm produced depending upon the represen- 
tation of each integer of the field as a lattice point in the 
plane. In any real quadratic field there exist infinitely 
many integers n, having the property that every integer in 
the field can be written as a finite sum of distinct divisors 
of n. Explicitly if a + b‘\/m is the unit of smallest absolute 
value for which a > 0 and b > 0, then any integer 2*t! \/m 
where 2t > a satisfies this condition. The proof again de- 
pends upon the representation of each integer of the field 
as a lattice point in the plane. 

For the imaginary quadratic fields the set A(m) is de- 
fined where an integer n belongs to A(m) if and only if 
there exists a rational integer n’ such that every integer of 
the form x + y\/m where -n’s x = n’ and -n’ s y = n’ and 
no other integer can be represented as a sum of distinct 
divisors of n. It is shown that for m = -2 yeeners of the 
form R\/-2 belong to A(-2) where R = mp. i » B= - 2,50r7 
mod 8 and a(R) = o(R). When m = -1, numbers of the form 
R=Tp,; “i belong to A(-1), where D; = 3 mod 4 and a(R) 
= 0(R). When m < -2 andm ? 1 mod 4, integers of the 
form 2*\/m belong to A(m). If m < -2 and m = 1 mod 4, 
then the set A(m) is empty. 
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INVERSION OF A doveies:, aang WITH THE KERNEL 


[1 + (x-y)*] [c? + (x-y)?] 
(L. C. Card No. Mic 59-1958) 


Stanislaw Leja, Ph.D. 
Cornell University, 1958 





Using the method similar to that developed by H. 
Pollard in [1] for the Poisson Transform it is shown how 
to invert the function 


c(c+1) ¢ ss Sy) dy 
1 | [1+(x-y)* ] [c*+(x-y)? ] 


- oc 





(1) f(x) = 


1 © 
= se-1) | S(y)dy | (ce“U-e7cu )cos(x-y)u du , 


oe . where c> 1 


under the assumptions: 


S(y) S’(y) 
Tey! and lty* belong to L{-co,0o), 


II. S(y)-= o(y*) aslyl— ow. 


As a first step in establishing the inversion formula the 
following theorem is proved: 
Theorem 1. ff f(x) is defined by (1) then the integral 








co 


4 3 1 i 
f (x) = =. {f(x+2 V )+f(x-2v) - 4[f(x+ v)+f(x- v)] 
0 
+ 6f(x)}dv converges for all real values of x and 
“. co co . 
(2) f (x) = ides 71) S(y)dy { (ce~YU-e-CU ju? cos(x-y)u du. 
=- co 0 


It follows from a lemma that f(z) is analytic in the strip 

\hr| <1forz=x+it. Next, for0<t <1, a = -t + n(c-1) 

sin(- aD) 
D 





and a, = -ct + n(c-1) the operators cos aD, 
defined by 


are 


¢(2k+2) (x) 


2k 
(3) cos aD[-f"(x)] = b (~4 c pt! 


(4) Ree ; .¥ (-1)k (~)2k+ 


f (2k) (x) , 
k=0 (2k+1) ! 


and for § = 1 - t the functions f(x,t,n), f(x,ct,n), £(x,5), 

f(x,cé), £,(x,6) by 

sin(-aD) 
D 


= -D) ix), 


n=1,2,... 


(5) £(x,t,n) = cos(@D) [-£"(x)] + f(x), n = 0,1,2,... 


(6) f(x,ct,n) = cos(a@.D) [-f”(x)] + 


. 1 
(7) £(x,5) = ue ae f(x,t,n) , 


(8) t(x,08) = D —— fxetn), 


(9) £,(x,5) = f(x,cd) - f(x,5). 
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Then by Theorem 13 in Titchmarsh [2] we obtain the 
following theorem: 

Theorem 2. Under the assumptions I and II, (1) is inverted 
by 





t -1- 6 —0 


x Ss x Ss 
(10) lim | as | £(v,0)47- lim | as | f.(v,6)dv 
0 0 0 0 


z 5 {S(x+)+S(x- )} - 5 {8'(0+)+5’(0-)} - 5 {8(0+)+8(0-)} 


for almost all values of x. 
In the proof of (10) a specific method for constructing 
(5) and (6) for large n is given. 


[1] H. Pollard: The Poisson Transform. 


[2] E. C. Titchmarsh: Introduction to the theory of 
Fourier integrals. 
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ON THE EXISTENCE OF GRAVITY WAVES 
NEAR CRITICAL SPEED 


(L. C. Card No. Mic 59-941) 


Walter Littman, Ph.D. 
New York University, 1956 


Adviser: Louis Nirenberg 


The existence of periodic flows near critical speed is 
proved by a method originally devised by Friedrichs and 
Hyers for the purpose of proving the existence of a soli- 
tary wave. The problem is first reduced to solving a non- 
linear boundary value problem for the potential equation in 
an infinite horizontal strip, with boundary conditions which 
are linear on the bottom and non-linear on top. This prob- 
lem, in turn, is reduced to that of solving a non-linear in- 
tegral equation. The essential step in the procedure is a 
stretching of the independent variable: ¢ = a@. There re- 
sults a one parameter family of integral equations all de- 
pending on a. For a= 0 the equation becomes very simple, 
and is, in fact, solved explicitly, the solution (which con- 
tains two free parameters) giving rise to the first approxi- 
mation of the sought-after flow, agreeing, essentially, with 
the approximate description of Keller. By perturbing 
about this solution, the original integral equation is solved 
for small positive a: This amounts to proving the exist- 
ence of periodic waves for sufficiently large wave lengths, 
and for near-critical speeds. This method yields both 
sub- and supercritical flows. 
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ON THE RADIATION OF THE BICONICAL ANTENNA 
(L. C. Card No. Mic 59-1335) 


Joseph Alphonse Meier, Ph.D. 
Michigan State University, 1957 


Supervisor: Charles P. Wells 


The Lebedev integral transform is applied to solve the 
mixed boundary value problem representing the radiation 
of a biconical antenna. The problem is formally solved by 
use of the conventional Wiener - Hopf technique, and the 
above transform. This method does not lead to an explicit 
solution of the problem but to an infinite system of linear 
equations for the representation of the unknown transform 
function, Microfilm $2.00; Xerox $3.60. 61 pages. 


INTEGRABILITY CONDITIONS 
FOR VECTOR FIELDS IN BANACH SPACES 


(L. C. Card No. Mic 59-2157) 


George James Minty, Jr., Ph.D. 
University of Michigan, 1959 


A vector field is defined as a map from a subset of the 
Banach space X to its conjugate-space X*. It is character- 
ized by a scalar function of two variables in X, ¢ (x;h), lin- 
ear and continuous in the second argument. (A vector field 
is a special case of the notion of a differential form.) 

It is known that the vector field is completely integra- 
ble (i.e. is the Fréchet differential of a scalar field) if and 
only if 








( '(x;h,j) - (’(x;j,h) = 0 
(Kerner’s symmetry-condition; the primes indicate Fré- 
chet differentials). 
This study treats of real vector fields which are inte- 
grable--i.e., they can be multiplied by a scalar field p(x) 





Of Xo. 





so as to make them completely integrable. A scalar field 
s(x) whose Fréchet differential is thus proportional by a 
p(x) to {(x;h) is called an integral of the vector field. 

A vector field is said to satisfy the 2LT Condition 
(named after the Second Law of Thermodynamics) pro- 
vided, for every piecewise continuously differentiable 
closed curve x(t): if ((x(t);dx/dt) is positive at some point 
of the curve, it is negative at some other point. 

The main theorem (3.5.3) states: for a differentiable 
vector field defined in a neighborhood of x, € X, the follow- 
ing three conditions are equivalent: 
1°) The vector field is integrable in a neighborhood 








2°) The vector field satisfies the Integrability Con- 
dition: 


¢(x;h)[7’(x;j,k) - (’(x;k,j)] + ((x;i)[('(x;k,h) - (’(x;h,k)] 


+ ((x;k)[('(x;h,j) - ('(x;i,h)] = 0 


in a neighborhood of x,. 

3°) The vector field satisfies the 2LT Condition in a 
neighborhood of xy. 

Other theorems are: 

(3.7.1) If the vector field is completely continuous 
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(maps bounded sets into compact sets) in a neighborhood 
of x,, then there is a neighborhood of x, in which it has a 
weakly continuous integral. 

(4.2.1) If there exist a scalar field r(x) and an integra- 
ble scalar function of a scalar f(r) such that 
('(xsh,j) - ('(x;j,h) = f£(r(x)) [r’(xsh) ((x;j) - 1’(x;5) ((x5h)] 
then eF (r(x)) igs an integrating factor, where F is any in- 
definite integral of f. : 

Among the mathematical tools used in the development 
are: three different definitions of “continuity” of a differ- 
ential form, three different definitions of the “Fréchet dif- 
ferential of a differential form”, and various theorems re- 
lating them. The main helping-theorem is: 

(2.3.6) Let y(x) be a function from a subset of the B- 
space X to the B-space Y, having the continuous differen- 
tial y’(x;h), and let Z be a compact topological space of 
elements {t}. Let x(t) represent the general element of 
Cc , the B-space of continuous functions on I to X. Then 
the expression y(x(t)) maps a subset of C# into C} ; this 
map is differentiable, having y’(x(t);h(t)) as its differential, 
which is continuous. 

Applications to non-linear integral equations and to the 
Foundations of Thermodynamics are indicated. It is hoped 
that the theorems of this dissertation will lead to exist- 
ence-theorems for non-linear integral equations, and to a 
development of the Foundations of Thermodynamics in an 
infinite-dimensional state-space, with the 2LT Condition 
replacing Caratheodory’s Condition. 
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ACTIONS OF THE GROUPS SO(3) AND Sp(1) 
ON THE SPHERES S* AND S° 


(L. C. Card No. Mic 59-2170) 


Roger Wolcott Richardson, Jr., Ph.D. 
University of Michigan, 1959 


The study of topological transformation groups was in- 
troduced in mathematics by Montgomery and Zippin. One 
object of this study has been groups of transformations of 
n-dimensional euclidean space, E", and the n-sphere S", 
In particular it is desired to know how nearly this situation 
resembles that of a group of linear transformations of the 
space. For example Montgomery and Zippin have shown 
that if G is a compact connected group acting effectively on 
E*, then G is either SO(3), the group of proper rotation of 
E*, or S', the circle group, and the action of G is topologi- 
cally equivalent respectively to the group of all proper 
orthogonal transformations or the group of all rotations 
about an axis. 

In this paper a study is made of the actions of SO(3) 
and Sp(1), the symplectic group of order one, on the 
spheres S‘and S°. The object of this study is to classify 
all such actions to within topological equivalence. 

In the case of actions of S* the problem is completely 
solved. To within equivalence, there are exactly two ac- 
tions of SO(3) and one effective action of Sp(1) on S*. 
These actions are linear. 

There is only one effective action of Sp(1) on S°, again 
a linear action. In the case of actions of SO(3) on S°* the 
situation is more complicated. A restriction is made to 





the case of actions in which there exists a 3-dimensional 
orbit. There are at most three such actions of SO(3) on 
S°. Two of these actions are linear. As regards the third 
case, a space M is constructed on which M acts with a 3- 
dimensional orbit. M is of the same homotopy type as S° 
and has the same local homology and homotopy groups. 
The problem of whether or not M is homeomorphic to s° 
is not solved. 

The method used is roughly as follows. It is shown 
that if a group acts on a space such that the orbit space 
admits a cross section, then the action is determined to 
within equivalence by the orbit space and the stability 
groups along the cross section. Then a theorem charac- 
terizing the orbit space is proved; in all cases which are 
considered the orbit space is either an arc or a closed 2- 
cell, It is then shown, essentially by an analysis of indi- 


vidual cases, that all of the actions considered admit cross 


sections for the orbit space; these cross sections can be 
chosen with prescribed stability groups. 

An example is given which indicates the difficulty of 
any such classification for actions of SO(3) on S® such that 
the highest dimension of any orbit is two. 
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A MATHEMATICAL TREATMENT 
OF THE PROBLEM OF THE EVAPORATION 
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Adviser: Joseph B. Keller 


Consider a body of liquid with a plane horizontal sur- 
face. Above the liquid is a gas which is confined by an im- 
permeable barrier at a certain fixed position above the 
liquid surface. If the concentration of liquid vapor in the 
gas is initially less than the saturation value, the liquid 
will evaporate until saturation is achieved. 

In this dissertation the position of the liquid surface 
and the rate of evaporation are determined as functions of 
time. A constructive existence proof is given which estab- 
lishes a convergent sequence of approximations to the so- 
lution curves over the full range of evaporation. 

If we let C(r, t) be the vapor concentration and R(t) the 
height of the liquid surface, then the problem can be 
phrased as follows: 

Problem: Find C(r, t) and R(t) such that 


(1) DC,,(r,t)=C,(r,t) ,for R(t)<r<M,t>0, 
(2) C(r, 0) = Cy ; O<r<M, 

(3) C,.(M, t) = 0 , t20, 

(4) C(R(t), t) = K : t20, 

(5) DC, (R(t), t) = (p - K)R(t), t>0, 

(6) R(0) = 0. 

Here D is the coefficient of diffusion, M the height of the 


barrier, Co the initial vapor concentration, K the saturation 
concentration and_ the density of the liquid. (D, Co, K 
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and p are assumed to be constants). Evaporation occurs if 
C, < K, while if C, > K we have condensation and the sur- 
face will rise. Both problems are treated. 

We first express C(r, t) formally in terms of R(t) and 
then the above problem can be reduced to the following 


equation for R(t). 
(7) (p - K) Vt R(t) = 
- M(E[R(t), O])} + (p - KT Sf R(o) (z(z) - €n(6)) do. 


: a(R{t), 0) = Hi —_Rio) 
2\ D{t - o) 


(K - Cy) o {n(z[ R(t), 0]) 





Here 








(8) ) (R(t), o) = 2M= RU) - Ro) 


| 2) D(t - o) 


= 173 exp (-x’). 





\ n(x) 


Equation (7) is solved by an iteration scheme. A trial 
solution is substituted into the right hand side of (7) and 
the next iterate computed. Eq. (7) can be rewritten in such 
a way that this procedure produces a pair of sequences of 
functions U,(t) and V,,(t) where the U, are lower bounds 
for R(t) for all t while the V, are upper bounds. Also, the 
Un form a monotonic increasing sequence and the Vy are 
monotonic decreasing. Thus we have a pair of limit func- 
tions U(t) and V(t). These are identical for all t and hence 
they represent a solution R(t). R(t) can then be proved 
unique and C(r, t) is obtained by substituting this R(t) in the 
formal solution, thus establishing its validity. 

Next the case of condensation is considered. Here the 
initial vapor concentration in the gas is greater than the 
saturation value and the liquid surface will rise. This 
problem is solved by a technique similar to that used for 
the evaporation case. 

Finally the first few members of the approximating se- 
quences are computed explicitly and shown to approximate 
the solution to within 3.2% error for all time. 

Specifically, it can be shown that 


U, (t) = R(t) = V, (t) 
where 
U,(t) = - G(0, M/ JDt) + G(M/ /Dt, 2M/ /Dt) 
- G(2M/ / Dt, 3M/ / Dt) 


V,(t) = - G(0, M/ /Dt) + G(M/ /Dt, 2M/ /Dt) 


and 
1 


° (Dt)? [n(A) - n(B) 


- Aerfc A + Berfc B]. 
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A METRIZATION FOR POWER-SETS 
AND CARTESIAN PRODUCTS WITH APPLICATIONS 
TO COMBINATORIAL ANALYSIS 


(L. C. Card No. Mic 59-1599) 


Robert Silverman, Ph.D. 
The Ohio State University, 1958 


Combinatorial configurations may generally be phrased 
in terms of arrangements of objects into sets subject to 
certain conditions. In view of this, the question arises 
about whether, given a set S and its power-set Us (the 
class of all subsets of S), it might be possible to structure 
Us in a combinatorially significant manner. The purpose 
of the dissertation is to propose and investigate one such 
structuring achieved by defining a distance function over 
Us. : 

Given A,B in Us, define their distance by 


d(A,B) = N([A U B] - [AN B))/2, 


where N(E) denotes the number of elements in E, + « be- 
ing an admissible value. (More generally, we may define 
an r-dimensional metric over Us by associating with every 
r-tuple E,,...,E, of elements of Us, the number d(E, , 
»++,E,) =N([ U A;j]-[ M A;])/r.) Since Cartesian prod- 
ucts may be viewed as a subclass of an appropriate power~ 
set, the above definition also yields a metrization for them. 
In particular, letting S(n) denote a set of n elements (n>1), 
and S*(n) (k 2 1) the k-fold Cartesian product of S(n), the 
formulation of the metric ever S*(n) may be restated as 
follows: 

For x,y in S¥(n), x = (x,,... De FT OV ip oe acd 
d(x,y) is the number of subscripts i for which x; # yi, 
A Dawg 

Combinatorial configurations generally are highty s sym- 
metric in various aspects of their structure. Casting about 
for a means of “forcing” some sort of symmetry on certain 
subclasses of Uc, it was discovered that one means of 
achieving this is to require a subclass to consist of a 
“large” number of elements all of whose mutual distances 
are “sufficiently” great. To state the matter with greater 
precision, we are led to define the concept of the t-extent 
of a subspace E, denoted by e(E,t), as the greatest number 
m, such that E contains m points x,,...,Xrm With d(x; ,X; ) 
>t fori#j. Thus 1 < e(E,t) =< + 0. Using the concept ‘of 
t-extent, one is able to give simple metric characteriza- 
tions of, for example, orthogonal Latin squares, general- 
ized finite nets, and balanced incomplete block designs. 

For r integral, 0 < r < k, a subspace E of S*(n) satis- 
fies e(E,k - r) < n™. EF e(E,k - r) =n‘, E is termed r- 
orthogonal. If in addition N(E) = n‘, E is termed an 
L{n,k,r) space. An L(n,k,r) space is equivalent to a gen- 
eralized r-dimensional finite net [R. H. Bruck defines two- 
dimensional nets in Finite nets, Can. Jour. Math, vol. 3, 
1951, pp. 94-107.] or an orthogonal array of index unity 
[R. C. Bose and K. A. Bush, Orthogonal arrays, Am. Math. 
Stat., vol. 23, 1952, pp. 508-524.]. An L({n,3,2) space is es- 
sentially a loop of order n, an L({n,n + 1,2) space a finite 
affine geometry of order n, an L{n,k,2) space a set of k - 2 
orthogonal Latin squares, an L(n,k,3) space a set of k - 3 
orthogonal Latin cubes, etc. 

Some properties of the metric space S* (n) follow: 

1) For r > 1, an L(n,k,r) space is a metric basis for 
s(n), that is, each point of S*(n) is uniquely determined 
by its distances from the points of the L(n,k,r) space. 
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2) If Sk(n) is r-orthogonal, then it admits of a parti- 
tioning into pairwise disjoint isometric L(n,k,r) spaces. 
Further, each isometry can be extended to an isometry of 
Sk(n) with itself. 

3) Ifn=7 p,°i is the decomposition of n into distinct 
prime powers, then 

a) S*(n) is r-orthogonal for k = min (p;°i + 1). 
b) SK (n) is 3-orthogonal for k = 2™ + 2 if min 
(p; "3 +1)=2™ +1, 
c) S*(n) is r-orthogonal for arbitrary n whenever 
k<r+l, 

After exploring the possible existence and non-exist- 
ence theorems for general n, some particular values of n 
are studied. It is shown that — 

4) If S*(n) is r-orthogonal for r => 2 andk=n+r- 1, 
then td a ) = 0 mod(t - 1) for t = 2,3,...,r. 

5) With the aid of the Bruck-Ryser nonexistence theo- 
rem [The nonexistence of certain finite projective planes, 
Can. Jour. Math., vol. 1, 1949, pp. 88-93.] we obtain: If 
n = 1 or 2 (mod 4) and the squarefree part of n is divisible 
by a prime of the form 4k + 3, then gs (n) is not r-orthogo- 
nalfork2>n+r-2,r2 2. 
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THE TRANSMISSION OF NEUTRONS 
IN MULTILAYERED SLAB GEOMETRY 


(L. C. Card No. Mic 59-1507) 


Herbert S. Wilf, Ph.D. 
Columbia University, 1958 


The use of the method of discrete ordinates as a nu- 
merical tool in reactor calculations:is described. A 
scheme for the numerical integration of the discrete ordi- 
nate equations is developed, and the results compared with 
known exact solutions. 

The problem of reflection and transmission of neutron 
beams in stratified plane geometry is considered from the 
point of view of the method of discrete ordinates. A ma- 
trix formalism is derived which permits the calculation 
of transmitted and reflected distributions if the incident 
beam is given. Asymtotic expressions for the relevant 
matrices are given, and comparison is made with the work 
of Chandrasekhar. Tables of the matrix elements in the 
P, approximation are presented. 
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THE INSTRUMENTAL WORKS 
OF JEAN-JOSEPH CASSANEA DE MONDONVILLE 
(VOLUMES I AND ID 


(L. C. Card No. Mic 59-2099) 


Edith Borroff, Ph.D. 
University of Michigan, 1959 


Jean-Joseph Cassanea de Mondonville, a Gascon by | 
birth, came to Paris as a young man of energy and talent. 
By 1738, his twenty-seventh year, he was well established 
as both violinist and composer, to which he later added his 
duties as a director of the Concert spirituel. For many 
years he was a mainstay of that institution, and he re- 
mained an important figure in the musical life of Paris 
until his death in 1772. 

A versatile composer, he produced motets, operas, and 
instrumental works. He was perhaps most widely known 
for his motets, which were large works in the Charpentier- 
Lalande tradition, but he was successful also as a writer 
of operas and other theatre works, of which the French 
public was extremely fond. Burney listed Rameau and 
Mondonville as the chief composers of French opera. 

Today Mondonville is known primarily for his sonatas 
for violin and keyboard, which used fully-notated, inde- 
pendently conceived keyboard parts in 1734, when the fig- 
ured bass was still the standard companion of a solo in- 
strument. Certainly the independent keyboard parts 
constituted an unprecedented innovation; the composer was 
well aware of this, for his Preface to these sonatas states 
that he had applied himself “a chercher du nouveau.” 

A study of Mondonville’s instrumental works and, in 





particular, of the independently conceived keyboard parts, 
must be based on a general examination of the works in re- 
lation to the main instrumental traditions of that day. 

Mondonville’s five known published instrumental works 
illustrate all three of the main traditions of chamber music 
then developing in France. 

The trio sonata, an import from Italy a generation 
earlier, was the most popular form of the day. Mondon- 
ville published one set of trio sonatas: Sonates en trio 
pour deux violons ou fliites avec la basse continue (Opus II, 
1734). The indication of alternative medium, so common 
in this tradition, is deceptive here, for the works are con- 
ceived very much in terms of individual and idiomatic in- 
strumental quality. 

The solo sonata, imported from Italy along with the 
trio sonata, was less widely played, for these works were 
virtuoso vehicles for public performance. Mondonville 
published two sets of solo sonatas, the Sonates pour le 
violon avec la basse continue (Opus I, 1733) and the Sonates 
a violon seul avec la basse continue (Opus IV, 1738). Al- 
though these works demonstrate the composer’s grasp of 
violin technique, they are more concerned with tone quality 
and musical effect. 

The piéce de clavecin en concert was the third chief 
tradition of chamber music in France in Mondonville’s 
day. The titles of two of his instrumental works indicate 
that they are offerings within this tradition. The Piéces de 
clavecin en sonates avec accompagnement de violon (Opus 
Ill, 1734), the work mentioned above, and the Piéces de 
clavecin avec viox ou violon (Opus V, 1748), represented, 
however, a new medium which resulted from the combining 
of the solo piéce with the solo sonata. Within this new 
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medium, Mondonville achieved his most successful works, 
- and attained originality of style. Opus V is presented ina 
modern edition as Volume II of this thesis. 

The: keynote of this style is the variety made possible 
by Mondoaville’s freedom from the linear stratification 


and harmonic regularity engendered by use of figured bass. 


His nimble and resourceful mind enabled him to devise 
many textures and effects, the freshness of which consti- 
tutes a basic element of his success. Tending naturally 
toward multiplicity of idea, he let his style freely enjoy its 
broad scope, which filled his work with spontaneity. To 
balance this, he manifested a clarity of function which en- 
abled him to unite heterogeneous elements through the su- 
perimposition upon them of an overlying arch of climax 
and relaxation. 

His works, however, did not lead his contemporaries to 
profit from his innovation; they comprise a parenthetical 
exploration of a personal and untypical interest. He wrote 
invigorating, successful music in answer to the creative 
forces which led him to try a new path. | 
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The purpose of this study was to investigate what the 
basic factors of music appreciation were, and how they 
might be applied to the teaching of this subject on the col- 
legiate level. There were two principal considerations in 
the study: (1) the determination of the psychological prin- 
ciples for the effective teaching of music appreciation, and 
(2) a discussion concerning the most effective materials 
and methods of teaching and developing music appreciation 
among college students. Other questions which were con- 
sidered were: 3 


1. How does an individual get appreciation experi- 
ences? 


.. What role do attitudes in an individual play in pro- 
ducing such experiences? 


. What kinds of forms in music are conducive to 
producing favorable attitudes? 


The need for this study was indicated by the meager 
amount of information available which pertained to the 
principles of teaching music appreciation and the great 
number of recent textbooks on the subject, each of which 
manifested a subjective, experimental methodology. Fur- 
ther, it had been observed that many college instructors, 
although possessing fine musical ability, were often inade- 
quately prepared to teach music appreciation because of a 
lack of knowledge regarding the psychological principles 
of learning. Also, the concern which educators have dis- 
played regarding the methodology of teaching the subject 
was ample indication of the importance of an investigation 
of this kind. 

In the procedure of the study the methods of research 
which were employed involved: 





1. The historical method, which consisted of the as- 
sembly of worthwhile data of theoreticians and 
experimenters. 


The descriptive method, which was concerned with 
an analysis of the psychological and aesthetic con- 
ditions of music appreciation. 


The study revealed the following points which are of 
importance in developing a program of study for music 
appreciation: | 


1. Musical taste is a social phenomenon which may be 
subject to examination in terms of established 
frames of reference within a society. 


. There are a number of stereotype factors which 
contribute to the conditioning of musical tastes in 
college students. 


. Awareness and understanding of the attitudes and 
sentiments of students are vital to effective teach- 
ing of music appreciation. 


. The principles of educational psychology, Gestalt 
psychology, and the findings of educational re- 
search may well be applied to the specific problem 
of learning to listen in music appreciation. 


Since the study revealed that the development of musi- 
cal taste and appreciation were related to musical knowl- 
edge and the aptitude to distinguish musical qualities, then 
it seems that a formal and systematic program for music 
appreciation might be set up. 

In the implementation of a systematic music appreci- 
ation program, it is recommended that the following psy- 
chological facts should serve as guides in the formation of 
a method of presentation: 


1. Progression from the familiar to the unfamiliar. 


2. Awareness of the student’s likes and dislikes, 
attitudes, and to what elements of music he responds. 


3. The sensorial response to music as the basic one. 


4. The role of the secondary laws of association in 
learning. 


». Clearly-perceived goals. 


It is further recommended that the college instructor of 
music appreciation should be generally educated as well 
as musically educated, and that he also possess a sound 
knowledge of the principles of learning. 

Finally, this study presented a number of other prob- 
lems which are recommended for further investigation, 
and these are: 


1. An analysis of the learning process regarding the 
listener’s concept of style. 


Experiments to determine the effect of thematic 
study and its relation to the listener’s comprehen- 
sion of the music as a whole. 


. A further study of the effects of frequency-modula- 
tion and stereophonic recordings upon the listener. 
Microfilm $2.00; Xerox $7.00. 150 pages. 
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A STUDY OF CERTAIN REPRESENTATIVE 
COMPOSITIONS FOR WOODWIND ENSEMBLES, 
CA. 1695-1815 


 (L. C. Card No. Mic 59-1683) 


Harry Jean Hedlund, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Himie Voxman 


This study has been motivated by the desire to expand 
the repertoire of the woodwind ensemble by historical in- 
vestigation of forgotten or unpublished woodwind ensemble 
music of the eighteenth century. The scope of the study is 
limited to music written for three to ten instruments, ex- 
cluding the recorder (flite-a-bec), string, keyboard, per- 
cussion, and brass instruments other than the French 
horn. This somewhat arbitrary choice of instruments puts 
the study into a period when instrumental music was break- 
ing away from the “whole consort” idea and the use of the 
basso continuo. It centers attention on a period shortly 
after Denner’s “invention” of the clarinet (ca. 1695), anda 
period subsequent to the establishment of the woodwinds’ 
place as an essential component of the orchestra of the 
last half of the seventeenth century. The musical material 
covers the period from 1695 up to, but not including, the 
music of Anton Reicha (1770-1836), whose wind quintets 
are dated 1815-17. The music of Mozart, Haydn, and Bee- 
thoven is not included in this study. 

The main source of information concerning locations of 
ensemble music was Robert Eitner’s Quellen- Lexikon and 
its supplements. This information was augmented by ma- 
terial found in various music library catalogues. 

Through the offices of University Microfilms, Inc., Ann 
Arbor, Michigan, source material was received from li- 
braries in England, France, Germany, Austria, Italy, Bel- 
gium, and the United States. Approximately half of the 
music collected in this manner is in manuscript with the 
remainder being published material, most of which repre- 
sents the work of the original publisher. 

This study includes music by forty-four composers, 
and the works selected embrace approximately one hundred 
and twenty titles. Twenty-one eighteenth-century music 
publishers are represented in this study, and the ensem- 
bles call for the following instruments in various combi- 
nat*ons: flute, patent voice flute, oboe, oboe d’amore, tenor 
oboe, English horn, chalumeau, clarinet, basset horn, 
French horn, octave-bassoon (fagottino), quarto-bassoon 
(tenoroon), bassoon, and contrabassoon. 

The analytical-historical discussion of this music has 
been organized geographically, with chapters devoted to 
woodwind ensemble music in England, France, and Ger- 
many and Austria. | 

The compositions abound in simple binary and ternary 
forms, and they are in one to ten movements. Other forms 
used are the French overture, minuet and trio, sonata- 
allegro, rondo, theme and variations, chaconne, and passa- 
caglia. The instruments are used with considerable free- 
dom and their roles (melody, harmony, or bass) are not 
necessarily governed by their tessitura. 

Of more than routine interest is the re-discovery of 
Rosetti’s Quintetto in Es for flute, oboe, clarinet, bassoon, 
and a missing instrument (probably horn). The existence 
of this composition (written before 1792), and of Lickl’s 
Casation for oboe, clarinet, horn, and bassoon, which is 








dated 1798, helps to clarify the trend away from the use of 
pairs of like-instruments in eighteenth-century quintets to 
the use of single instruments heterogeneously grouped. 
Subsequent research may prove conclusively that the “in- 
vention” of the standard wind quintet antedated Reicha’s 
quintets of 1815-17. 

This study resulted in the discovery of the Parthia by 
J. GM. Trost, which is believed to be the only known 
composition scored for small bassoons. The score to this 
work, reconstructed from the manuscript parts, is given 
in Appendix I. Appendix II is a list of woodwind music 
upon which this study is based, arranged alphabetically by 
composers, Appendix III consists of the same list ar- 
ranged according to media. The music listed in Appendix 
II is not all of the highest quality. However, the present 
writer believes that the works of the following composers 
are the most worthy of publication in modern editions: 
James Hook, Georg Lickl, Vincenzo Righini, H. Brenner, 
Karl Stamitz, and Anton Rosetti. 
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AN EXPERIMENT COMPARING THREE METHODS 
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The purpose of this study was to investigate the three 
principle pedagogies used to train the ear to harmonic 
stimuli, namely, (1.) chords and chord progressions taught 
as separate from compositions, (2.) chords and chord pro- 
gressions taught as a functional part of compositions and 
(3.) chords and chord progressions taught by a combination 
of the above pedagogies. It was through an analytical com- 
parison of the above methods that the experimenter at- 
tempted to identify the one method most economical and 
best suited to student needs as regards immediate recall 
and delayed recall of certain selected aural harmonies. 
Sixty volunteer students of high school age were tested on 
their ability to recognize pitch patterns and on their gen- 
eral intelligence. Subjects within tonal memory ranks 
were then assigned by random number to one of three dif- 
ferently taught method-groups. Through the use of re- 
corded tapes of homophonic compositions or progessions 
taken from these works or a combination of extracted pro- 
gressions and progressions in context the subjects under- 
went a practice session of listening situations. Following 
each five day practice session subjects were tested for 
immediate recall. For ten consecutive days after each | 
immediate recall test within each series, subjects were 
tested for delayed recall of the learned material. 


Findings of the Study 


Each method-group was divided into sub-groups of 
tonal memory ranks. Sub-group I consisted of tonal mem- 
ory ranks one, two and three. Sub-group II consisted of 
ranks four-five, six and seven. Sub-group III consisted of 
ranks eight, nine and ten. The analysis of variance design 
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with treatments by levels was calculated to discover if 
there was a statistically reliable difference at the .05 level 
of significance in the pedagogical techniques as adminis- 
tered to each of the equated groups. This design revealed 
the difference between tonal memory levels within groups 
and the interaction of the technique treatment with the 
levels of tonal memory ability. 

The treatments by levels analysis of the immediate re- 
call data in each series revealed that these groups did not 
differ significantly from each other in mean number of 
correct identifications of the studied progressions. 

The treatment by levels analysis of the delayed recall 
data in each series revealed that these groups differed 
significantly from each other in mean number of correct 
identifications of the studied progressions in but one in- 
stance. In this single instance aural training in chord pro- 
gression recognition out of context proved to be a better 
method than that of aural training in recognition of chord 
progressions removed from and then placed into the con- 
text of actual compositions. 

Because of but a single instance in which method-re- 
sults showed a significant and advantageous ratio for one 
pedagogical method over another, it is concluded subject to 
further study, that there is but little difference in the tech- 
niques studied. Microfilm $2.00; Xerox $7.00. 148 pages. 


SERIAL COMPOSITION AND ATONALITY 
(L. C. Card No. Mic 59-1073) 


George Perle, Ph.D. 
New York University, 1956 


Adviser: Gustave Reese 


The present study is intended to include 

(1) A comprehensive description of the technical pro- 
cedures employed in the twelve-tone compositions of 
Schoenberg, Berg, and Webern; 

(2) A critical investigation of the basic principles that 
underlie these procedures; 

(3) A systematic presentation of the technical proce- 
dures employed in the “free”, that is, non-serial, atonal 
compositions of Schoenberg, Berg, and Webern; 

(4) A description of non-dodecaphonic serial proce- 
dures as employed in some of the works of Debussy, 
Scriabin, Roslavetz, Bartok, and Stravinsky, and in 
Schoenberg’s Op. 23 and 24. 

The subject matter is developed systematically, rather 
than chronologically. The material is presented in such a 
manner, however, as to enable the reader to reconstruct 
the approximate chronology of events and compositions 
discussed. Microfilm $2.80; Xerox $9.60. 215 pages. 





THE FRENCH STYLE OF VIOLIN BOWING 
AND PHRASING FROM LULLY TO 
JACQUES AUBERT (1650-1730): 

AS ILLUSTRATED IN DANCES FROM BALLETS 
AND DANCE MOVEMENTS FROM VIOLIN SONATAS 
OF REPRESENTATIVE COMPOSERS 


(L. C. Card No. Mic 59-1452) 


Barbara Ann Garvey Seagrave, Ph.D. 
Stanford University, 1959 


Modern violinists rarely play seventeenth and early 
eighteenth century French violin music. The absence of 
this music from the modern repertoire is in part due to 
the lack of knowledge of the correct style of performance, 
particularly for the bowing of the characteristic dance 
rhythms which form the basis of the French style. In 
order to make this music more accessible to the contem- 
porary violinist, and facilitate its modern performance, 
this dissertation traces the relation between French dance 
rhythms and the style of bowing used in the violin music of 
the seventeenth and early eighteenth century. 

The danc2 rhythms and the bowing patterns based on 
them were developed for the dances of the ballets and balls 
of the seventeenth century. Most of the literature for the 
violin at that time was orchestral music for these dances. 
During the eighteenth century, French violinists were in- 
fluenced both by the Italian solo style of the Corelli violin 
sonatas and by the older style of the French orchestral 
dance music. The French style continued to be used in its 
purest form in the dance movements of the solo sonatas; 
the Italian style predominated in adagios, allegro move- 
ments using technical display, and those dances that were 
borrowed from Italian models. 

The consideration of French performance style and 
technique which should precede direct study of the dances 
constitutes the first part of the dissertation. Items 
covered there include explanations of terms and markings 
in the music, rules for bowings not marked in the music, 
effects on violin technique of the construction and fittings 
of Baroque violins and bows, interpretations of rhythmic 
idioms conventionally played with values differing from 
those in the written text, and theories governing the rela- 
tions between dance and music. 

With this background of information on performance 
style and technique, the second part of the study considers 
the important French dance rhythms including the dance 
steps, the relation of these steps to the rhythmic and bow- 
ing patterns in the accompanying music, and the use of 
these patterns in seventeenth century orchestral music and 
early eighteenth century solo sonatas. The dances include 
the pavane, gaillarde, menuet and related dances, sara- 
bande, chaconne, passacaille, courante (and Italian cor- 
rente), gigue (and Italian giga), loure, canaries, gavotte, 
bourrée, and allemande. 

Sources used for the dissertation include both treatises 
on musical performance and dancing and examples of the 
music itself. Information on dances appears in works by 
Tabourot, Mersenne, de Lauze, Feulliet, Rameau, and 
Furetiére. Information about musical performance prac- 
tice appears in works of Praetorius, Mersenne, Jean 
Rousseau, Danoville, Muffat, Couperin, Montéclair, 
Corrette, Loulie, Pierre Dupont, Brossard, Piani and 
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Mattheson. Music sources include mid-seventeenth cen- 
tury dances from Ecorcheville’s Vingt suites d’orchestre 
du xviie siecle francais, dances from stage works of Lully, 
orchestral suites in French style by Muffat, and sonatas of 
Marais, Couperin, Rebel, Duval, Piani, Mascitti, Senallie, 
Louis and Francois Francoeur, and Jacques Aubert. 

Analysis of these sources reveals that the rhythmic 
and bowing patterns of French dances in orchestral 
sources (where they were applied strictly) and solo so- 
natas (where the bowings were used more freely) were the 
same length as the step patterns of the original dances. 
Phrasing articulations were used either at the ends of pat- 
terns or at the end of a series of patterns. Within the pat- 
tern, bowing was arranged so that the rhythmic élan and 
repos of the original were retained. In Italian style 








dances, such as correntes and gigas, the patterns were not. 





always treated as fixed units but were the basis for freer 
development. In the allemande, the connection with the 
original dance was completely lost, although it still bor- 
rowed rhythms and procedures from other dances, partic- 
ularly bourrée rhythms. 

It is hoped that, through the study of the bowing pat- 
terns of the French dances, new insights into the perform- 
ance of French Baroque violin music may lead to in- 
creased interest in and further exploration of this little 
known literature. 

Microfilm $4.00; Xerox $13.40. 309 pages. 








THE TEACHER TRAINING PROGRAM IN MUSIC 
AT CHAUTAUQUA INSTITUTION, 1905-1930 


(L. C. Card No. Mic 59-2188) 


Eugene Willard Troth, Ph.D. 
University of Michigan, 1959 


For eighty-five years Chautauqua Institution has con- 
ducted a summer program of educational, religious, cul- 
tural, and recreational activities at its permanent home at 
Chautauqua, New York. The purpose of this study has been 
to discover the scope of a single aspect of its educational 
program--the professional training of the public school 
music teacher and supervisor. 

In 1905 Chautauqua Institution organized that portion of 
its instruction which undertook to train teachers and su- 
pervisors of music into a Department of Public School 
Music. Since institutions of higher education for the most 
part remained unaware of the needs for such instruction 
and of the educational implications of the summer session, 
opportunities for securing training of this nature were 
limited to the institutes sponsored by the publishers of 





school music text books and to the summer schools of sev- 
eral independent educational agencies. Chautauqua Insti- 
tution was one of the most prominent of these agencies. 

The detailed discussion of the activities of the Depart- 
ment of Public School Music has been limited to the period 
from 1905 through 1930. To provide an adequate perspec- 
tive for the discussion, however, it has been prefaced by a 
brief history of the underlying precepts leading to the 
founding of Chautauqua Institution, the rapid growth of 
Chautauqua activity, and the extent of the music program 
prior to 1905. Succeeding chapters deal with the coinci- 
dent instruction in applied, historical, and theoretical 
music; the public music program; and the training pro- 
gram subsequent to 1930. 

Seven individuals--Julia E. Crane, Alfred Hallam, 
Hamlin E. Cogswetl, Albert E. Brown, Edward R. Hawley, 
Howard C. Davis, and Robert L. Osburn--successively di- 
rected the activities of the school music department be- 
tween 1905 and 1930. Therefore, the discussion of teacher 
training activities per se has been arranged into seven 
chronological sections which represent the tenures of the 
respective directors. Each section identifies the individ- 
ual concerned; describes the curriculum which he di- 
rected; reconstructs, when possible, the theories and con- 
cepts which influenced his teaching; and points out the 
general significance of his respective program. 

The bulk of the source material for the study has been 
abstracted from various publications from the Chautauqua 
Press, such as catalogues, newspapers, annual reports 
and proceedings, and miscellaneous leaflets, pamphlets, 
and brochures which describe the summer program. Arti- 
cles and papers by the individual department directors 
which appeared in contemporary professional periodicals 
and journals have been utilized as the bases of the recon- 
struction of instructional philosophies. 

As the growth of the Chautauqua program reflected the 
growth in school music, so the decline of the program re- 
flected certain educational developments which influenced 
the training programs of school music teachers. Two in- 
terelated factors were of especial influence in the decline: 
(1) the widespread increase in opportunities for summer 
study, and (2) the requirements of teacher certification 
codes which demanded resident credit from regularly ac- 
credited academic institutions. 

Chautauqua Institution has long considered itself to be 
a pioneer in educational innovation. Its policy has always 
been, however, to discontinue efforts in any endeavor 


which has been assumed by other institutions or agencies 


better suited or equipped to administer such an undertak- 
ing. In no other Chautauqua activity has this policy been 
more closely followed than in the training program for 
school music teachers and supervisors. 

Microfilm $4.40; Xerox $14.80. 342 pages. 
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PHARMACOLOGY 


FACTORS INFLUENCING 
GASTROINTESTINAL ABSORPTION OF DRUGS 


(L. C. Card No. Mic 59-1580) 


Angel Luis Iglesias, Ph.D. 
The Ohio State. University, 1958 


The absorption of phenobarbital from the gastrointesti- 
nal tract of the rat was studied under various conditions 
with the purpose of relating the observations made with the 
process of absorption in general. The animals were main- 
tained in a physiological state that was as near normal as 
possible. The method used was one introduced by Carl F. 
Cori for the study of the absorption of sugars. Male albino 
rats weighing from 90 to 200 grams were used. The ani- 
mals were starved 48 hours, but had free access to water 
at alltimes. After starving; they were weighed and a so- 
lution of the drug was administered by stomach tube. After 
the desired time period for absorption, the animal was 
killed by a blow on the head, the abdomen was opened, and 
the alimentary tract ligated at the cardiac end of the 
esophagus and near the ileocecal valve. The stomach and 
small intestine were removed, freed of mesentery, and slit 
open longitudinally. The contents were washed out with 
distilled water, and the washings were used to determine 
the amount of drug unabsorbed. By subtracting this amount 
from the total given, the amount of drug absorbed was cal- 
culated. As a check to this procedure, the tissues of the 
entire animal except the skin and the alimentary canal 
were finely ground in a meat chopper, and an aliquot was 
used to determine directly the amount of drug absorbed. 
The stomach and intestinal walls were ground and ex- 
amined for the amount of drug retained by them during the 
period of absorption. Absorption from the stomach was 
studied by ligating the pylorus of the anesthetized animal 
and giving the drug after recovery from the anesthetic. 

Absorption from the large intestine was studied by li- 
gating at the ileocecal valve and near the anal opening and 
injecting the drug by hypodermic needle into the colon. 

Concentration of the drug was determined by the 
method of Goldbaum for barbiturates. It was extracted 
with chloroform and removed from the chloroform with 
1 N sodium hydroxide. The concentration in the alkaline 
solution was determined by the degree of absorption in the 
ultraviolet at a wave length of 255 millimicrons. 

By using 5 and 25 milligram doses and periods of ab- 
sorption ranging from 5 to 75 minutes, it was found that 
the drug was absorbed rapidly during the first 25 minutes, 
then the rate of absorption slowed significantly. At the 
same time, the amount of drug retained by the stomach 
and intestinal walls reached a peak in about 5 minutes, 
then dropped to a fairly constant level during the rest of 
the period. When the concentration in the lumen became 
lower than that in the walls, the level of the drug retained 
by these began to drop rapidly. This suggests a process 
of diffusion by which the drug is distributed from lumen to 
mucosa, to plasma, and during which the lipid rich mucosa 
reached a level of saturation which falls only when the 
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concentration in the lumen is not high enough to replace 
the amounts transferred to plasma. When the drug was 
given dissolved in alcohol or olive oil, the rate of absorp- 
tion was lowered, indicating that the change in partition 
coefficient diminished the preferential distribution of the 
drug from the lumen to the lipids of the mucosa. 

The results obtained when glucose, sucrose, or the 
normal rat’s diet were fed, together with the drug, show a 
possible metabolic interference with the process of diffu- 
sion in the cells. The transfer of the drug into the cells of 
the mucosa was apparently hindered by the active transfer 
of a normal metabolite at the same time. 

The use of atropine together with the drug did not pro- 
duce any significant alteration of absorption. Neither did 
the use of a surface active agent increase significantly the 
rate of absorption. By submitting the animals to stress 
during the period of absorption, very irregular results 
were obtained, in some cases the absorption rate being 
lowered to less than half the normal. Bentonite Magma de- 
creased absorption, and the same was true with glucosa- 
mine, contrary to the results obtained by other workers in 
connection with the absorption of certain antibiotics. 

Microfilm $2.00; Xerox $6.80. 143 pages. 


THE CARDIOVASCULAR PHARMACOLOGY 
OF 2-DIMETHYLAMINOETHANOL 
AND RELATED ALKANOLAMINES 


(L. C. Card No. Mic 59-2143) 


Glenn Francis Kiplinger, Ph.D. 
University of Michigan, 1959 


2-Dimethylaminoethanol has been studied previously 
because of its structural similarity (through the alkanola- 
mine nucleus) to both parasympathomimetic agents and 
sympathomimetic agents. The current investigation re- 
solved itself into two principal questions: 1. Are the ac- 
tions of dimethylaminoethanol related to either choline or 
epinephrine? 2. Are these actions exclusive with di- 
methylaminoethanol or do they extend to related alkanola- 
mines ? 

A series of seven alkanolamines were tested for their 
cardiovascular actions. These were: aminoethanol (AE), 
methylaminoethanol (MAE), dimethylaminoethanol (DMAE), 
diethylaminoethanol (DEAE), isopropylaminoethanol (IPAE), 
aminopropanol-2 (AP-2) and dimethylaminopropanol-2 
(DMAP-2). 

It was found that DMAE causes a fall in blood pressure 
in a dose of 10 to 20 mgm./kgm.; a decrease in auricle to 
ventricle conduction velocity in the heart-lung preparation; 
a decrease in heart rate in the heart-lung preparation; and 
a stimulation of the isolated rabbit ileum. These actions 
can be blocked by atropine. The fall in blood pressure is 
blocked by sixty per cent, while the other actions are 
completely blocked. The acetate ester of DMAE, 
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dimethylaminoethylacetate, is 200 times as potent as 
DMAE as a muscarinic agent. Of the other alkanolamines 
only DMAP-2 possesses detectable muscarinic actions. 

In the atropinized animal, DMAE still produces a fall 
in blood pressure, which is not as pronounced as that elic- 
ited by DEAE or IPAE. The DMAE depressor response in 
the atropinized animal can be converted to a pressor re- 
sponse by ergotamine. In this way DMAE resembles iso- 
proterenol. The rise in pressure caused by either DMAE 
or by isoproterenol after ergotamine is blocked by di- 
chloroisoproterenol, a specific blocking agent for inhibi- 
tory adrenergic receptor sites. 

In large doses (50 mgm./kgm. or greater) DMAE 
causes a rise in blood pressure which masks the fall seen 
with lower doses. This rise is neither blocked nor dimin- 
ished by ganglionic blockade or by adrenergic blockade. It 
is, however, blocked by dichloroisoproterenol. The rise 
in pressure with large doses of DMAE as well as the rise 
with small doses after ergotamine may be the result of an 





increase in cardiac output. Separate experiments show 
that DMAE (and the other alkanolamines) has a positive 
inotropic action under a variety of experimental condi- 
tions. 

AE, MAE and IPAE cause only relaxation of the iso- 
lated rabbit ileum. DMAE causes stimulation before atro- 
pine, but relaxation after atropine. 

The alkanolamines are inhibitors of acetylcholinester- 
ase. The structural requirements for muscarinic activity 
and anticholinesterase activity are apparently different. 
DMAE and DMAP-2 have both muscarinic and anticholin- 
esterase properties; while DEAE and IPAE are as potent 
as the former agents in anticholinesterase activity, they 
have no muscarinic action. 

The depressor sympathomimetic amine-like proper- 
ties of the alkanolamines show some degree of correlation 
with the known structure-activity relationship of the sym- 
pathomimetic amines. 

Microfilm $2.00; Xerox $4.60. 89 pages. 
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RETRIBUTIVE MORALITY AND ITS ALTERNATIVES 
(L. C. Card No. Mic 59-1492) 


Donald Rice Loftsgordon, Ph.D. 
Columbia University, 1958 


Part I of this essay is an extended argument, the con- 
clusions of which are here summarized. 

It is contended that the concepts of blame, guilt, and 
“righteous indignation,” of retributive punishment, desert, 
merit, and justice are integral parts of an over-all moral 
viewpoint. This viewpoint is designated “retributive mo- 
rality.” The defining characteristic of this viewpoint is 
that it is backward-looking; it takes as the central ethical 
concern the assessment of blame or fault for past actions. 
Morality is conceived as a judge, handing down decisions 
to separate the deserving from the undeserving. 

An attempt is made to describe in some detail the 
viewpoint of retributive morality; following this, criti- 
cisms are made against it. It is argued that the whole 
viewpoint of retributive morality is intellectually indefen- 
sible. The standard criticisms of any form of backward- 
looking ethics are treated; particular attention is given to 
the arguments of those who maintain that society could not 
be kept in order were it not for the fact that the vast ma- 
jority of persons regard moral matters retributively. 

Two over-all moral viewpoints are described as alter- 
natives to retributive morality. The first of these would 
regard the wrongdoer as suffering from a lack, deficiency, 
or infirmity. In this view, the central ethical concern 
would not be to affix blame, but simply to supply deficien- 
cies, to cure, to save. Morality is conceived not as a 
judge, but as a doctor. The second viewpoint alternative 
to retributive morality would regard the wrongdoer simply 
as a man whose real interests are opposed to ours, as a 
competitor against us for the scarce commodities and op- 


portunities of life. In this view, the central ethical concern 





would not be to determine who ‘merits” a prize in dispute, 
but rather, simply in the interest of avoiding wasteful 
forms of competition, to seek compromise settlements be- 
tween the competitors. Morality is conceived not as a 
judge, but as an arbitrator. 

Part II of this essay is an attempt to furnish illustra- 
tions for the arguments of Part I by an examination of the 
writings of some philosopher-sociologists, theologians, 
and moral philosophers. 

Some writings of Edward Westermarck, L. T. Hob- 
house, Emile Durkheim, and others are cited concerning 
the moral development of primitive peoples. These writ- 
ings trace the development of the idea of responsibility out 
of the originally indiscriminate impulse to retaliate; the 
development of judicial bodies which ultimately outlaw pri- 


- vate revenge; and the development of ethical ideas from 


the stage in which vengeance is considered to be a holy 
duty to the stage in which forgiveness is stated as a moral | 
ideal. 

Next examined is some literature of theological contro- 
versy of the early Christian Church: this concerns the 
Marcionitic, the Origenist, and the Pelagian heresies, and 
the doctrine of the atonement. Each of these theological dis- 
cussions, it is argued, reflects an underlying dispute be- 
tween retributive and non-retributive conceptions of morals. 

Finally, some writings of moral philosophers are 
treated concerning the justification of punishment. Relevant 
passages are cited from the dialogues of Plato, from Utili- 
tarian moral philosophers (Beccaria, Jeremy Bentham, 
James and John Stuart Mill, William Godwin, and Henry 
Sidgwick), from Immanuel Kant, from Idealists (G. W. F. 
Hegel, T. H. Green, Bernard Bosanquet, and F. H. Bradley), 
from Ethical Insuitionists (G. E. Moore, W. D. Ross, and 
A. C. Ewing), and others. It is argued that these passages 
chronicle the gradual defeat of the retributive concept of 
punishment within each of the major traditions of ethical 
thought. Microfilm $4.70; Xerox $15.80. 368 pages. 
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KARL PEARSON’S PHILOSOPHY OF SCIENCE 
(L. C. Card No. Mic 59-1498) 


Chauncey Cazier Riddle, Ph.D. 
Columbia University, 1958 


This study is concerned with three main approaches to 
Pearson’s thought: 1) an understanding of the intellectual 
background of his pronouncements; 2) an estimation of the 
practical value for science of his specific prescriptions; 
3) a projection of a possible improved formulation of the 
basic elements of his philosophy of science. 

The roots of Pearson’s philosophy of science lie in 
three main historic traditions: empiricism, a Kantian em- 
_ phasis upon the role of the mind in organizing and inter- 
preting sensation, and a Cartesian faith in mathematics as 
the key to organized and economical scientific thought. 
Most of Pearson’s ideas about science correspond very 
closely to the ideas of William Kingdon Clifford. 

For Pearson, science is the sole justified.claimant to 
the status of real knowledge, and rejection of all rival 
claimants is for him a matter of the utmost urgency. But 
in making the structure of scientific thought explicit, 
Pearson’s interpretation of scientific method is narrow, 
too empirical, te be acceptable as the method of science. 
His concept of scientific fact, while basically sound, ad- 
mits of too many variants to be useful. Pearson’s concept 
of scientific law combines elements better segregated as 
law and theory. The rejection of causation as a scientific 
category in favor of contingency and correlation is one of 
the strong points of Pearson’s thought. His treatment of 
space and time, though soundly oriented, is primarily anti- 
metaphysical. The auxiliary concepts of Pearson’s phi- 
losophy of science are without particular power or useful- 
ness, again being primarily anti-metaphysical. 

Further light on Pearson’s thought is given by making 
explicit the faculty psychology of Lloyd Morgan, on which 
Pearson relies. Consistent with Pearson’s fundamental 
ideas, a methodology of science is projected as criteria 
for evaluating scientific propositions rather than as pre- 
scriptions for conducting investigation. Again using Pear- 
son’s own fundamental ideas, the basic elements of scien- 
tific thought are reformulated as phenomena, law, theory, 
fact, and systems of order. The main values of this re- 
formulation lie in the rejection of a certain type of meta- 
physics, in a non-dogmatic relativism, and in freedom 
from traditional epistemology. 

Pearson’s philosophy of science is one phase of the 
transition in philosophic thought from the idealism of the 
Nineteenth Century to the positivism of the Twentieth. He 
was a vigorous champion of a just cause, although limita- 
tions in his presentation of his views have stood in the way 
of the influence of his ideas upon the subsequent develop- 
ment of the philosophy of science. 

Microfilm $2.45; Xerox $8.60. 188 pages. 





SELF KNOWLEDGE AND SELF IDENTITY 
(L. C. Card No. Mic 59-1970) 


Sydney Sharpless Shoemaker, Ph.D. 
Cornell University, 1958 


This essay is an examination of certain problems, and 
certain views, which have dominated philosophical discus- 
sions concerning the nature of the self and personal iden- 
tity. Chapters One and Two are concerned with the origin 
of these problems and views. It is argued that the main 
source of the questions which theories of the self have 
tried to answer is the tendency on the part of philosophers 
to regard first person psychological statements, such as 
“T have a pain,” as statements expressing “self knowledge” 
and as paradigms of statements about persons, and to re- 
gard memory knowledge of one’s own past as the paradigm 
of knowledge of personal identity. It is this, it is argued, 
that has led philosophers to the view that a person (self) is 
something distinct from a human body, and that personal 
identity is logically independent of bodily identity. And it 
is this that has led many philosophers to deny what can be 
argued to be a logical truism, namely that a self is a sub- 
stance, subject or “Pure Ego.” 

A major aim of philosophical theories concerning the 
self has been to give an account of the nature of the self 
which will explain how there can be self-knowledge, i.e., 
how first person psychological statements are known by 
the person who asserts them. In Chapters Three and Four 
it is argued that traditional theories of the self have inevi- 
tably failed in their attempts to do this. Chapter Three is 
concerned with the question “How does one know that a 
present experience is one’s Own experience?”. A number 
of proposed answers to this question are examined and 
shown to lead to contradictions, and it is argued that the 
question is unanswerable and, indeed, senseless. Theo- 
ries, like Hume’s, which reject the view that a self is a 
subject or substance to which mental states belong are 
argued to be no more successful in explaining self knowl- 
edge than theories which accept that view. Chapter Four 
attempts to show that it is a mistake to suppose that there 
are criteria of identity that we use in making memory 
statements about our own pasts, and that it is therefore a 
mistake to think that the nature of personal identity is to 
be discovered by considering how such statements are 
known. 

It is concluded that it is wrong to regard first person 
psychological statements as paradigms of statements ex- 
pressing self knowledge, and first person memory state- 
ments as paradigms of statements of personal identity. 
This conclusion undermines the arguments which make 
plausible the view that a person is something distinct from 
a human body and the view that personal identity is logi- 
cally independent of bodily identity. In Chapter Five these 
arguments are reconsidered and argued to be mistaken on 
other grounds as well. It is contended that while no one 
uses bodily and behavioral criteria in making first person 
psychological statements there must nonetheless be bodily 
and behavioral criteria which we can use in making third 
person psychological statements and in determining 
whether other persons are using psychological expressions 
correctly. Likewise, while no one uses criteria of bodily 
identity in making first person memory statements, it is a 
necessary condition of such statements’ having meaning 
that bodily ideatity be a criterion of personal identity. 
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There is therefore a necessary relationship between psy- 
chological facts and bodily facts, and between personal 
identity and bodily identity. Objections to this view are 
considered and argued to be mistaken. 

Microfilm $4.20; Xerox $14.20. 326 pages. 


TRUTH AND MEANING: SOME CONCEPTS AT ISSUE 
IN CONTEMPORARY ANGLO-AMERICAN 
ANALYTIC PHILOSOPHY 


(L. C. Card No. Mic 59-1504) 


Frank A. Tillman, Ph.D. 
Columbia University, 1958 


This dissertation identifies and critically examines two 
contemporary approaches to the analysis of Truth and 
Meaning: Tarski and Strawson on Truth, Carnap and Ryle 
on Meaning. 

Chapter I consists of a preliminary statement of the 
questions to be answered in the course of the inquiry. 
Superficially most analysts agree that they are clarifying 
notions in common usage, but they disagree over how 
clarification is to be carried out. Various instances of the 
appeal to usage are cited and several attitudes on the tasks 
of philosophic analysis are recorded, The present disser- 
tation raises the question of whether these analyses of os- 
tensibly common concepts are alternative and competing, 
whether the appeals to common usage are the same, and 
what, if any, is the relevance and force of the mutual criti- 
cism. 

Chapter II is devoted to a comparison and critical ex- 
amination of Tarski’s semantical and Strawson’s perform- 
atory notion of truth. Tarski and Strawson are found to be 
developing different conceptions of truth designed to serve 
different purposes and solve different problems. Tarski’s 
semantical notion is shown to be irrelevant to the use of 
ordinary language except for logical purposes. Strawson’s 
performatory notion of truth is shown to be only one as- 
pect of the use of ‘true’. He fails to show that truth is not 
a predicate. Ordinary language in the several senses in 
which it is used is not something which can be consistent 
or inconsistent as a whole. The solution each writer pro- 
vides for the antinomy of the liar is relative to the lan- 
guage in which clarification is carried out. Because of his 
failure to show that truth is not a predicate, the paradox 
can be reconstructed using Strawson’s analysis. . 

Chapter III compares Carnap’s explication of meaning 
as a dyadic relation with Ryle’s functional notion of mean- 
ing construed as the use of expressions. Carnap intends 
to develop a method of semantical meaning analysis which 
will resolve a number of logical problems, notably the an- 
tinomy of the name-relation, in an economical way without 
imposing restrictions on the domain of logic. Ryle wishes 
to elucidate the notion of meaning in such a way that any 
tendency to hypostatize ‘meanings’ is eliminated and tries 
to assure this by construing meaning as the rules for the 
use of expressions in sentence contexts. Carnap’s mean- 
ing analysis is shown to be inapplicable to natural word 
languages. Ryle’s theory leads on one interpretation to af- 
firming that no two expressions ever have the same mean- 
ing, or on another interpretation to saying that words 
which are usually distinct in meaning have the same use. 

Chapter IV contains a review of the main conclusions 





and an examination of the alternative ways in which the 
issues between ‘schools’ of analysis have been formulated. 
Applied to our detailed inquiry these formulations are 
found to be wrong or inadequate. The claim that ordinary 
language analysis constitutes a reaction to formalism neg- 
lects the more positive aspects of the work of Strawson 
and Ryle. The claim that the issue between schools con- 
sists in a disagreement over whether a direct or indirect 
method is to be used omits reference to the differences in 
objective revealed in our examination of the four writers. 
Evidence disclosed in the course of our detailed investiga- 
tion supports the general conclusion that the two ap- 
proaches considered are not alternative ways of doing the 
same thing and that the methods employed by Strawson and 
Ryle may be useful to those concerned with the explication 
of concepts. Microfilm $4.20; Xerox $14.20. 326 pages. 


A CRITIQUE OF THE CASE FOR SMALL COMMUNITY 
(L. C. Card No. Mic 59-1506) 


Joseph Norio Uemura, Ph.D. 
Columbia University, 1958 


Within the general criticism of mass society, some 
recent theories of community have sought to bring to our 
attention the face-to-face group or “small community.” 
This study is an inquiry into and a critique of the “appeal 
to concrete experience” as found in these recent theories. 
It is an attempt to discern the adequacy of the appeal both 
as a basis for criticizing mass society and culture and as 
a foundation for the theory of human community. 

This study examines this appeal in two of the most 
philosophically articulate of the recent thinkers in the 
area, Baker Brownell and Martin Buber. It attempts to 
show how these thinkers utilize the “concrete.” It at- 
tempts to show that the meaning of the “concrete” is both 
uniquely defined and distinctively utilized in support of the 
case for small human community. This is done by an ex- 
position of the meaning of the “concrete” and by a descrip- 
tion of the “logic” employed by these thinkers. The first 
of these matters is accomplished by defining the “con- 
crete” as non-symbolic, non-cognitive, unique, integral, 
and direct. The second matter is dealt with in terms of 
(1) the bifurcation of human experience, (2) the equation of 
the “human” and the “concrete,” (3) the equation of human 
“community” and the “concrete,” and (4) the attack upon 
mass society as “abstractionistic.” 

After scrutinizing this “logic,” it is concluded that 





- concreteness” as appealed to in this way is plainly inade- 


quate as a basis upon which to found a theory of human 
community. It is contended that this kind of an appeal can 
lead only to the avoiding or romanticizing of the problem 
of human community and that it equivocates upon the na- 
ture of the human being. 

Here, it is contended that any truly human community 
must, in fact, depend upon both the abstract as well as the 
“concrete.” Thus, the “abstractions” of mass society need 
not be seen to lead to the demise of human community. Ac- 
tually, in our situation, “abstractions” must be made to _ 
assist in the creation of such human community. To flee 
to the “concrete” is only to mislead us. The answer, thus, 
to the problem of human community, in the face of mass 
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society, must be found in terms of the transformation of 
“abstractions” into tools for the service of human ends. 
What this means, finally, is that a fundamental and a far 
more serious question--the question of human nature--lies 
at the bottom of the problem of human community. Hence, 
according to this view, only when this question is satis- 
factorily answered shall we be able to tell how large so- 
cieties can achieve genuinely human community, for only 
then shall we be able to cope fully with the “abstractions” 
of mass society and transform them toward human ends. 





It is concluded, therefore, that a humane social order 
--a genuinely human community--need not fear masses 
and numbers, as such. It only needs to fear that those 
masses will be led to overlook human ends. Numbers 
alone are not our fundamental worry. The problem is in- 
finitely more complex and intricate than that--and, per- 
haps by that token, far more difficult. 

Microfilm $2.45; Xerox $8.60. 188 pages. 


PHYSICS 


PHYSICS, GENERAL 


THE EFFECTS OF ADDED GASES 
ON THE INTENSITIES 
OF THALLIUM SENSITIZED FLUORESCENCE 


(L. C. Card No. Mic 59-1520) 


Richard Alan Anderson, Ph.D. 
Kansas State College, 1959 


This experiment repeated the work of Donat and Loria 
on the effects of argon gas on the sensitized fluorescence 
of a mercury thallium mixture and extended this work to 
the addition of helium. The experiments of Donat and 
Loria have been in contradiction for many years. Their 
experiments were repeated with improved vacuum and 
measurement techniques and with the knowledge obtained 
from many recent experiments on sensitized fluorescence 
and on mercury resonance radiation studies. The results 
of this experiment for argon as an added gas did not agree 
entirely with either of the results of these authors. This 
may have been caused by the improved techniques that 
were used. In addition, comparable enhancement effects 
of helium were investigated. 

The results of these experiments indicated that the ad- 
dition of either argon or helium gas to a resonance cell 
caused the 5350, 3529, 3519 and 3229A thallium lines to 
reach a maximum intensity below 0.6 cm of added gas. 
The intensity of these lines decreased with additional 
added argon or helium. The 3776A thallium line shows a 
sharp rise at low gas pressures and then a slower in- 
crease in intensity at higher pressures. 

The hypothesis used to explain the initial increase of 
intensity of the thallium lines was that a reduction of the 
loss of metastable mercury atoms to the walls of the cell 
and an enhanced formation of HgT1 quasi-molecules oc- 
curred at low added gas pressures. Argon also reduced 
the pumping action of the thallium vapor which carried 
mercury vapor from the cell, This effect caused a 
smaller initial enhancement of the 5350, 3529, 3519 and 
3229A thallium lines. A competing process occurred in 
the cell; the enhanced formation of mercury molecules 
caused by the addition of more gas. The mercury mole- 
cules could only excite the 7° S,/, level of thallium. The 
formation of mercury molecules reduced the number of 
excited mercury atoms with a resultant reduction in the 





intensity of the thallium lines. The 3776A thallium line in- 
creased in intensity at all pressures because of a large 
Doppler broadening of this line when it is excited by the 
mercury molecules and metastable mercury atoms. This 
line is a resonance line of thallium, and less of this line is 
reabsorbed when it is broadened. 

The theory of Frish and Kraulinya was extended to a 
mercury thallium mixture to calculate relative collision 
cross sections for the excitation of certain thallium levels 
in a collision between mercury and thallium atoms. The 
results of this theory indicated that the 67D,,,. level had 
the largest cross section. The 87S,/, level had the second 
largest relative collision cross section. Since the 8S, 
level of thallium was nearly in direct energy resonance 
with the excited mercury atoms, this level would be ex- 
pected to have the largest cross section. Thus, these re- 
sults were not in agreement with the assumption that in 
energy resonance there should be the highest probability 
of energy exchange. 

An additional hypothesis, that in the formation of the 


quasi-molecule, HgT1, that a third neutral mercury atom 


is involved in the formation of this molecule, is presented 
in this paper. Microfilm $2.00; Xerox $4.40. 83 pages. 


THE BAND STRUCTURE OF BETA-BRASS 
(L. C. Card No. Mic 59-1558) 


Michael F. Amsterdam, Ph.D. 
Temple University, 1958 


An approximation is obtained for the band structure of 
beta-brass along five directions of high symmetry inside 
and on the surface of the Brillouin zone. The results are 
expected to be correct at least to proper orders of magni- 
tude, so that they should be useful in describing a model in 
terms of which experimental data may be meaningfully in- 
terpreted. 

The 3d-bands are in effect calculated using the tight- 
binding approximation, by adapting the two center integrals 
computed by Fletcher and Wohlfarth for the 3d-bands of 
nickel in a manner similar to that demonstrated by Slater 
and Koster for iron. 

The 4s-4p bands are estimated by considering the 
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perturbing effect of the periodic lattice potential on the 
energy bands for an “empty” cubic lattice. 

Essential features exhibited by this approximation in- 
clude a splitting of the ten 3d-bands into two sets of five, 
the deeper set being very narrow, and, in the valence 
bands, the possibility of certain transitions from the Fermi 
level to higher energy states. These transitions are be- 
tween bands whose separation decreases with increasing 
magnitude of wave vector. It is possible to account for 
some observed optical properties of beta-brasses in terms 
of absorption induced transitions between these bands. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


RADIATION FROM PARTICLE INTERACTIONS 
WHICH CREATE CURRENT 


(L. C. Card No. Mic 59-1947) 


Norman Hodgson Baker, Jr., Ph.D. 
Cornell University, 1959 


Processes in which charged particles are created or 
transformed, such as the decay of unstable particles, nu- 
clear fission, or the production of mesons in high energy 
nuclear collisions or in nucleon-antinucleon annihilation 
are accompanied by a continuous spectrum of weak elec- 
tromagnetic radiation, the counter-part of the “internal 
bremsstrahlung” observed in beta decay and orbital elec- 
tron capture. A study of this radiation may give informa- 
tion about the processes producing it. 3 

In the first part of this work the theoretical calcula- 
tions on inner bremsstrahlung are surveyed. Slight modi- 
fications are made to apply the theory to processes like 
fission and, in particular, nucleon annihilation. Classical 
calculations which give some physical insight into the 
process are discussed. Cases in which several charged 
particles are created, and the corrections needed due to 
the interaction of the particles and of their radiation fields 
are discussed. 

The second part deals with applications of the theory. 
The inner bremsstrahlung expected in nuclear fission is 
estimated on a very simple model. Radiation from annihi- 
lation which should be seen if matter and anti-matter exist 
together on a large scale is considered. This bears on the 
possibility of detecting any large amounts of anti-matter 
existing somewhere in the universe. The beta decay inner 
bremsstrahlung which would appear if free neutrons ex- 
isted in large numbers in the universe is also discussed. 

Microfilm $2.00; Xerox $4.20. 78 pages. 


THE PURE ROTATIONAL ABSORPTION SPECTRUM 
OF DEUTERIUM SULFIDE 


(L. C. Card No. Mic 59-1573) 
Phillips Brooks Burnside, Ph.D. 
The Ohio State University, 1958 


The far infrared spectrograph at The Ohio State Uni- 
versity was used to obtain the pure rotational absorption 
spectrum of deuterium sulfide (D, S) in the spectral region 





15 to 170 wave numbers. The gas was prepared by allow- 
ing heavy water (D.O) to react with aluminum sulfide 
(Al,Ss). 

The ground state rotational constants given by Allen, 
Naylor, and Plyler (J. Research NBS 53, 321 [1954]) were 
used to predict the rigid rotor transition frequencies of 
D.S according to the scheme of King, Hainer, and Cross 
(J. Chem. Phys. 11, 27 [1943]). Relative intensities of 
transitions were computed with the table of line strengths 
given by Cross, Hainer, and King (J. Chem. Phys. 12, 210 
[1944)). ane 

In comparing the predicted rigid rotor spectrum with 
the observed spectrum, it was noted that D,S undergoes 
strong centrifugal distortion. During the course of the 
analysis, new rotational constants were derived, with J=2 
to J=3 transitions, assuming negligible centrifugal distor- 
tion for these low lying levels. Ground state energy levels 
were derived for J < 8 from observed transitions. The 
spectrum observed between 15 and 130 wave numbers was 
assigned, except for a few scattered lines which are ap- 
parently due to unknown impurities. Those which are 
clearly single lines are assigned to within 0.2 wave num- 
bers. Lines observed in the region 130 to 170 wave num- 
bers are mainly due to high J (J > 12) transitions and 
these were not computed. 

The ground state rotational constants of D,S derived in 
this study are 


5.47, cm 7 
B= 4.69% 
C= 2.464 


The principal moments of inertia computed from these 
ground states are 


A 


Ta 


Ip 
I. 
A 


5.11p x 10°*° g cm? 
6.025 
11.35, 

0.22. 


Assuming a planar model for the molecule, one uses 
I, and I}, in calculating the bond angle to be 91°21’. With 
this value for the angle, and the quantity I., the bond 
length is found to be 1.340A. 
Microfilm $2.00; Xerox $6.80. 145 pages. 


MAGNETIC EXPLORATION 
OF THE UPPER ATMOSPHERE 


(L. C. Card No. Mic 59-1670) 


Laurence J. Cahill, Jr., Ph.D. 
State University of Iowa, 1959 


Chairman: Professor James A. Van Allen 


Variations in the magnetic field of the earth observed 
at the earth’s surface are believed due, in part, to electri- 
cal currents flowing in the ionosphere. The height, thick- 
ness and current density structure of these currents can- 
not be determined uniquely by ground level measurement. 

In situ measurement of the currents by rocket magne- 
tometer was proposed by Vestine in 1947. In one flight (in 
1949) with a Naval Ordnance Laboratory flux-gate magne- 


- tometer carried aloft by Aerobee rocket, a large magnetic 
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discontinuity was detected and interpreted as evidence for 
an ionospheric current. 

The State University of Iowa program included develop- 
ment of a lighter, more reliable magnetometer for use 
with small sounding rockets and employment of the rocket 
magnetometer in a comprehensive investigation of electri- 
cal currents in the ionosphere. The nuclear free preces- 
sion magnetometer introduced by Packard and Varian was 
developed in the Iowa laboratory as an instrument for high 
altitude magnetic measurement. The magnetometer was 
sufficiently reduced in size and weight that it could be car- 
ried to the ionosphere by a small (3 inches O. D.) rocket 
when launched by the rockoon technique. 

Successful flights of the rocket magnetometer were ac- 
complished near the northern auroral zone, off the coast of 
Greenland; near the geomagnetic equator, in the vicinity of 
Christmas Island in the mid- Pacific, and near the southern 
auroral zone, in the Ross Sea. Electrical currents were 
detected and measured during several of these flights and 
the measurements were supported by the records of ground 
magnetic observatories. 

The principal results of the series of rocket magne- 
tometer flights are as follows: | 
1, The existence of a polar cap current has been verified, 
the height of this current has been measured and its direc- 
tion, current density and vertical extent have been esti- 
mated. , 

2. The existence of the equatorial electrojet current has 
been further confirmed by direct measurement. The height 
and current density have been measured at several lati- 
tudes both during periods of magnetic calm and during 
moderate disturbance. In addition to the layer previously 
predicted a new current layer has been discovered slightly 
above the main electrojet current. 
3. The rate of decrease of the earth’s main magnetic field 
has been measured at several locations for comparison 
with that of a dipole field. 

Microfilm $2.10; Xerox $7.40. 160 pages. 


THE LATERAL STRUCTURE NEAR THE CORE 
OF LARGE AIR SHOWERS 


(L. C. Card No. Mic 59-2109) 


Robert Frederick Doolittle II, Ph.D. 
University of Michigan, 1959 


A large ionization chamber, equipped with twelve par- 
allel collecting wires, together with two smaller five-wire 
chambers, which were placed on either side of the main 
chamber, has been used to study the lateral structure near 
the core of large air showers at an altitude of 280 meters. 
In addition to the three chambers above, five large single- 
wire ionization chambers located at distances out to seven 
meters from the main chamber were also employed. 

The wires in the main chamber and the side chambers 
were 50 cm in length and were separated by 20 cm, while 
the single-wire chambers each had an effective area of 
0.43 m’*. A movable Po-a@ source was used to test for lack 
of electron attachment in the purified argon filling agent. 
All the chambers were constructed with thin walls so that 
the transition effect was negligibly small. Thus, the 
measured particle densities were a good indication of the 





actual density distribution as it had existed in air. This 
experiment was concerned primarily with the region from 
the shower axis out to a few meters from the axis where no 
detained observations with thin-walled detectors had pre- 
viously been made. By using a suitable geiger tube trig- 
gering arrangement, along with high-gain low-noise ampli- 
fiers for the ionization chambers, it became practicable to — 
observe small showers where the shower rate was about 
2 m™~ wk”. The ionization chamber pulses were recorded 
photographically from a synchroscope equipped with twenty- 
eight separate amplifiers and cathode ray tubes. 

The statistical fluctuations in the lateral spread of a 


- single shower were investigated so as to render a compari- 


son with theory meaningful. It was found that fluctuations 
for the shower sizes encountered (3 x 10* to 3 x 10° elec- 
trons) could be adequately represented by /N; where Nj 
is the number of electrons per wire i. 

The Nishimura and Kamata lateral distribution function 
was used for analyzing the observed responses of the ioni- 
zation chambers. The following conclusions resulted from 
this comparison of experiment with theory: 

1) Over 80% of the showers observed were adequately 
described by the Nishimura-Kamata lateral distribution 
function for single-cored showers of the appropriate age s. 

2) The soft component of a larger air shower is usually | 
the result of either one high energy shower or of iower 
energy showers with axes separated by less than 40 cm 
(the resolution of the detectors). 

3) Most of the recorded showers, having a total num- 
ber of electrons between about 3 x 10* and 10°, could be 
best described as having an age corresponding to s = 1.2. 
However, a triggering bias was present in favor of younger 
showers (s < 1.3) for a given total number of electrons. 

4) Most of the showers having a total number of elec- 
trons greater than 10° indicated an anomolous behavior in- 
sofar as agreeing with theory for single-cored showers is 
concerned. These departures from theory were attributed 
to either multiple 7° -meson production in the original nu- 
clear collision or to 7°-meson contributions arising from 
later nuclear interactions of the accompanying N-compo- 
nent cascade. 

5) Of the showers referred to in 4) above, at least two 
showed definite evidence of two equally energetic cores 
with separations on the order of two to three meters. 
Again, these cores were attributed to multiple 7° -meson 
production. 

6) Two individual shower cores arising from a single 
m°-photon-decay could not be resolved with certainty within 
the resolution of the present equipment, although statistical 
fluctuations may prevent detecting such cores regardless 
of resolution. 

7) Some showers exhibit an almost flat lateral distri- 
bution over a region greater than two meters but less than 
seven meters. This may be caused by multiple cores of 
comparable energy. 

8) The absolute shower rate, for showers where 
3 x 10° < N < 2 x 10°, is consistent with the number spec- 
trum derived by Greisen on the basis of observations. with 
veiger counters. 

Microfilm $2.00; Xerox $5.60. 114 pages. 
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I, THE WORK FUNCTION OF OXYGENATED BARIUM. 
II AN ANALOG STUDY OF THE .REFLECTION 
OF SLOW ELECTRONS FROM 
NONUNIFORM METALLIC SURFACES. 


(L. C. Card No. Mic 59-1661) 


Angus Lamar Hunt, Ph.D. 
State College of Washington, 1959 


PART I 


The effects of a single gas, oxygen, on the work func- 
tion of evaporated barium films were determined under 
experimental conditions which allowed correlation of work 
function changes with the quantity of oxygen sorbed by the 
surface, and with the rate at which sorption occurred. A 
large and instantaneous dose of oxygen lowers the work 
function of a barium film by about 0.3 ev, but the slow 
sorption of oxygen in quantities sufficient to cover the 
barium film with one hundred monolayers produces no 
change in the work function. The work function changes 
were obtained by measuring the contact potential differ- 
ence between the oxygenated barium and a reference sur- 
face of barium or silver. The contact potential difference 
between barium films deposited on silver and silver films 
deposited on glass was found to be 1.96 1 0.03 volts. In 
explanation of the results, it is suggested that barium mi- 
grates over barium and over barium oxide at room tem- 
perature. If the arrival rate of oxygen at the barium sur- 
face is low, the mechanism of migration of barium over 
chemisorbed oxygen results in renewal of the barium sur- 
face and an unchanged work function, If the oxygen arrival 
rate is high, the rate of barium oxide formation exceeds 
the rate of migration of barium over barium oxide and 
produces a relatively stable oxide film and a surface of 
lower work function. The stability of the rapidly formed 
oxide film might be due to a low diffusion rate for barium 
through the oxide film at room temperature. 


PART I 


In the prediction of the collector current in the elec- 
tron beam method for determining the contact potential 
difference, it has been assumed that the significant elec- 
tron energies are those associated with the components of 
momenta which are directed normally to the surface. This 
is called the normal energy assumption, Herring and 
Nichols have shown analytically that, if the normal energy 
assumption is valid, and if a simple two-patch configura- 
tion is assumed for each surface, the contact potential dif- 
ference as measured by the electron beam method should 


exceed that determined by the Kelvin method by 7 (dt 


- df,,), where df is the contact potential difference be- 
tween patches on the respective surfaces.’ Anderson found 
experimentally that the Kelvin and electron beam methods 
for measuring the contact potential difference between 
barium and silver gave results which agree and suggested 
the probable failure of the normal energy assumption in 
this case.* In the present investigation, the validity of the 
normal energy assumption is investigated for the retarding 
field, slow electron case by an analog method. An analog 
device traces the trajectories of electrons incident on a 
simple two-patch surface, for energies of 0.4, 0.2, and 

0.1 ev and for patch contact potential differences of 0.1, 





0.2, and 0.3 volt. It is concluded, subject to the validity of 
certain assumptions regarding patch size and extrapola- 
tion of the retarding potential, that refraction of electrons 
toward low work function patches occurs for those elec- 
trons which are incident on the high work function patches. 
As a consequence of the reduction in effective cross-sec- 
tion of the high work function patches for collection of 
electrons, the normal energy approximation fails to repre- 
sent accurately the conditions obtaining in contact potential 
difference measurements by the electron beam, retarding 
potential method. This failure is in such a direction as to 
reduce the difference between the electron beam and 
Kelvin results as predicted by a patch theory based on the 
normal energy approximation applied to an idealized two- 
patch surface. Microfilm $2.05; Xerox $7.20. 154 pages. 


1, C. Herring and M. H. Nichols, Rev. Mod. Phys. 2l, 
218 (1949). 
2, P.A. Anderson, Phys. Rev. 88, 655 (1952). 


NUCLEAR MAGNETIC RESONANCE STUDIES 
OF CRYSTAL STRUCTURE 


(L. C. Card No. Mic 59-1338) 


John Hubert Muller, Ph.D. 
Michigan State University, 1958 


Supervisor: R, D. Spence 


This thesis is a demonstration of the usefulness of nu- 
clear magnetic resonance (nmr) as a tool for the study of 
crystal and liquid crystal structure. 

The method is illustrated by application to six com- 
pounds. The magnetic dipole-dipole interaction is the only 
structure sensitive perturbation considered. This is use- 
ful because of its dependence upon separation and relative 
orientation of the perturbing and resonant nuclei. The data 
is presented as angular dependent splittings and broaden- 
ings of the nuclear resonance spectrum. Stereochemical 
arguments connect the conclusions about magnetic ingredi- 
ents to the rest of the structure. | 

In barium chlorate monohydrate, the water protons are 
located by splitting due to nearest neighbor protons, and 
the more remote neighbors broaden the split lines in 
agreement with theory. 

The water molecules are located in dioptase (copper 
silicate hydrate) and the effect of the electron paramagnet- 
ism of the coppers is discussed. A magnetic transition is 
found near 20 degrees kelvin, below which the proton 
spectrum vanishes. 

The structure of guanidine aluminum sulfate hexahy- 
drate is outlined solely on the basis of nuclear resonance 
data, the space group, and the number of molecules in the 
unit cell. | 

The x-ray derived structure of euclase (beryllium 
aluminum silicate hydroxide) is rejected on the basis of 
the nuclear resonance spectrum. 

In the final chapter the magnetic ordering in the liquid 
crystals p-azoxyanisole and p-azoxyphenetole is destroyed 
mechanically, and the nmr spectrum narrows strongly, in 
agreement with theory. 

Microfilm $2.00; Xerox $5.80. 117 pages. 
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MEASUREMENT OF THE MOTT ASYMMETRY 
IN DOUBLE SCATTERING OF ELECTRONS 


(L. C. Card No. Mic 59-2162) 


Donald Frederick Nelson, Ph.D. 
University of Michigan, 1959 


An experimental study of the Mott asymmetry in double 
scattering of electrons at an energy of 121 kev was under- 
taken in an effort to resolve the large discrepancy between 
theoretical predictions of the asymmetry amplitude and 
previous measurements of it in this energy region. The 
angle of first scattering was fixed at 90° and the asymme- 
try amplitude measured for several values of the angle of 
second scattering. Gold targets 9 x 10™cm thick were 
used in transmission positions for all measurements. A 
magnetic lens was used between the two targets so that the 
analyser could be removed from the region of high back- 
ground near the polarizer without a loss in beam intensity. 
A low resolution (8%) electrostatic energy analyser was 
used for most of the measurements. When used, the en- 
ergy analyser accepted all the electrons near the elastic 
peak and excluded only those electrons which had lost an 
appreciable fraction of their energy. Spurious instrumen- 
tal asymmetries were evaluated using an aluminum ana- 
lyser target and were eliminated from the gold data. 

Using the energy analyser, the asymmetry amplitudes 
measured for second scattering angles of 90°, 100°, and 
110° are in good agreement with the Mott theory as calcu- 
lated by Sherman. At 80° the measured amplitude is suffi- 
ciently higher (17%) than the Mott theory prediction to sug- 
gest the influence of atomic electron screening. The 
measured asymmetry amplitudes at 120°, 130°, and 140° 
are about 20% below the theoretical predictions. These 
discrepancies are believed due to an increasing prevalence 
of plurally-scattered electrons at large scattering angles 
caused by the decreasing angle between the target plane 
and scattered beam direction. For all these measurements 
the cosinusoidal dependence of the asymmetry on the azi- 
muthal angle was observed. 

Measurements of the asymmetry amplitude with a plain 
Geiger counter (no energy analysis) at 90°, 110°, 120°, and 
130° are about 33% low compared to the corresponding 
measurements employing energy analysis. Also, the angle 
of rotation of the asymmetry due to the magnetic lens is 
greater (332° compared to 306°) in this case. Both of these 
effects are independent of the second scattering angle. 

The differences in the measurements with and without 
energy analysis can be explained qualitatively by consider- 
ing the action of the magnetic field on the energy distribu- 
tion of the first scattered beam. The spins of the electrons 
in the low energy tail of the energy profile precess more 
due to their slower speed in passing through the magnetic 
field than the spins of the electrons in the elastic peak of 
the profile. If the electrons in the tail are polarized, this 
effect leads to an overall depolarization of the beam as 
well as a net increase in the angle of rotation of the azi- 
muthal asymmetry. To account for the effect quantitatively 
requires that the electrons in the tail of the energy distri- 
bution (a) have a polarization of the same order as that of 
the electrons in the elastic peak, (b) constitute about one- 
third of the total number of electrons in the beam, and 
(c) be spread over an energy region of about 60 kev. 

It is concluded that using rough energy analysis there 
are no unexplainable differences in the predicted and 





measured values of the asymmetry amplitude. It cannot be 
concluded from these data that energy analysis is neces- 
sary in an experiment not employing a magnetic lens, 
though such a conclusion remains a possibility. 

Microfilm $2.00; Xerox $6.20. 130 pages. 


HEITLER-LONDON TREATMENT OF EXCITON 
STRUCTURE IN ALKALAI HALIDE CRYSTALS 


(L. C. Card No. Mic 59-1963) 


Richard Allan Pappert, Ph.D. 
Cornell University, 1958 


A Heitler-London treatment is applied to the transfer 
mechanism which has been traditionally associated with 
the fundamental absorption of alkalai halide crystals. In 
particular, detailed calculations are made for NaCl using 
the free atom Na 3s Hartree-Fock solution for the one 
electron transfer function and the free ion Hartree-Fock 
solutions for the remaining one electron functions. The p 
functions are taken to be polarized along the cubic axes. 
In the absence of overlap and exchange, a value of 7.8 ev 
is obtained for the excitation energy. Agreement with the 
observed value of 7.8 ev is fortuitous, however, since in- 
clusion of overlap and exchange effects of the transfer 
function with its nearest neighbor Cl~ 3p and 3s functions 
yields an excitation energy about 10 ev too high. The 
higher energy in this case may be explained as follows: 
Overlap of the Na 3s function with a nearest neighbor Cl~ 
3s function gives rise to an exchange hole which interacts 
strongly with the Cl~ ion. Proximity of the positive hole 
to the Cl~ nucleus results in a large repulsive energy. 

Overhauser’s exciton model is investigated in the 
following approximations: 

(1) Including overlap of the Na 3s function with the 
nearest neighbor Cl~ 3p and 3s functions as well as over- 
lap between nearest and next nearest neighbor Na 3s func- 
tions an oscillator strength of 5.3 is calculated for the ex- 
citon lines. The experimental value is close to 1. 

(2) A semi-quantitative study of structure is made by 
neglecting all overlap and exchange effects except those 
associated with the excited electron and its nearest neigh- 
bor Cl~ 3p shells. The overlap (@) between the Na 3s . 
function and its nearest neighbor Cl~ 3p functions is 
treated as a parameter in the sense that all Coulomb and 
exchange interactions involving overlaps of the transfer 
function with neighboring 3p electrons are assumed pro- 
portional to a; the proportionality constant being deter- 
mined from the results obtained using the free atom Na 3s 
function. Experimental values for the spin-orbit splitting 
of the ground state configuration of the halogen atoms are 
used in conjunction with the spin-orbit term of the Hamil- 
tonian. Within the limits of these approximations and 
choosing a=0.1 (a@=0.219 when the undistorted free atom 
Na 3s function is used for the transfer function) agreement 
has been found with the doublet structure observed in the 
chlorides, bromides and iodides as regards both separa- 
tion and relative intensity. For NaCl this choice ofa | 
yields an oscillator strength of 0.8. Structure beyond the 
doublet stage is not explained. Finally, the effective mass 
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m* of each of the optically allowed exciton bands in NaCl 
for the case @=0.1 is found to satisfy the inequality -0.004 
—, = 0.088, 

The principal conclusion to be drawn from the forego- 
ing results is that use of the undistorted free atom Na 3s 
function for the transfer function leads to completely er- 
roneous results. Correlation effects are important and 
must be included in a rigorous treatment. In particular, a 
transfer function more localized than the free atom Na 3s 
function is indicated if the transfer mechanism is to yield 
sensible results. , 

Microfilm $2.20; Xerox $7.80. 168 pages. 


A MASS SPECTROMETRIC STUDY OF NEGATIVE ION 
FORMING REACTIONS IN OXYGEN 


(L. C. Card No. Mic 59-1233) 


Philip Lee Randolph, Ph.D. 
University of Washington, 1958 | 


Supervisor: Dr. Ronald Geballe 


A new mass spectrometer ion source is described em- 
ploying a modification of the retarding potential difference 
method developed by R. E. Fox and his co-workers to ob- 
tain a narrow electron energy distribution. The principal 
feature of the modification consists of the addition of a 
grid in the ion gun to measure the kinetic energies with 
which ions are formed. Electron retardation and SF,” are 
used as calibrations to establish the energy scale. Oper- 
ation of the ion source is critically analysed as a guide to 
proper interpretation of the experimental results. Proc- 
esses leading to the formation of O- and O,” ions by elec- 
tron bombardment of Oxygen gas were studied using this 
ion source in a mass spectrometer featuring differential 
pumping of the ion source and high ion detection sensitiv- 
ity. Thresholds for O” ion formation by dissociative at- 
tachment were found for electron energies of 3.75 1 0.15, 
12.7 0.2 and 14.1 ¢ 0.2 ev. The peak ion current associ- 
ated with the first threshold occurs at an electron energy 
of 6.2 ev, a value slightly lower than reported by earlier 
workers, and the second two thresholds are associated 
with a peak at 15.0 ev which has a height of about 3 percent 
of the height of the 6.2 ev peak. This peak had been dis- 
covered earlier by Lozier but earlier mass spectrometric 
measurements had failed to verify its presence. Measure- 
- ment of appearance potential as a function of ion kinetic 
energy for the first peak gives a dissociation limit for the 
O,~ ion 3.60 £ 0.10 ev above the ground state of O,. For 
the ion pair formation reaction e + O, — O* + OQ”, the dis- 
sociation limit was found to lie 17.23 + 0.05 ev above the 
ground state of O.. The threshold for this reaction seems 
to be as sharp as a step function. Thresholds for the for- 
mation of ion pairs by transitions to-repulsive potentials 
associated with this dissociation limit were found for elec- 
tron energies of 17.9 t 0.1, 19.1 + 0.15, 20.25 t+ 0.1, 20.9 
+ 0.15, 21.7 + 0.2, and 23.6 + 0.1 ev. In addition a thresh- 
old was found at 22.3 ev consistent with formation of 
(Ot) *(?P°) + O-. No threshold was resolved correspond- 
ing to the dissociation limit for formation of (Ot) *(?D° ) 

+ O-, but variation with electron energy of the current due 





to O ions formed with zero kinetic energy is consistent 
with its existence at an energy of 20.58 ev above the ground 
state of O, as calculated from spectroscopic data. The dis- 
sociation limits of 3.60 + 0.1 and 17.23 + 0.05 ev mentioned 
above are combined with spectroscopic data to give values 
of 1.52 t 0.10 and 1.50 + 0.05 ev respectively for the elec- 
tron affinity of Oxygen. The dissociation limit for ion pair 
production is compared directly with the dissociation limit 
for the process e + O, + O* + O + 2e and gives a third 
value of 1.48 + 0.05 ev for the electron affinity of Oxygen. 
The OQ, ion was observed for all electron energies in the 
range from 6 to 40 ev. Its presence is explained as due to 
the reaction OT + O, + O,” +O which when treated as a 
chemical reaction, may have a cross section as large as 
10~*° cm? for low ion energies. O,~ ion formation by di- 
rect attachment with electrons in the energy range from 
zero to five ev was not observed at a pressure of 5 X 10°° 
mm Hg. If the process occurs, its cross section must be 
less than 1077° cm’. | 
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HYDRODYNAMIC INDUCED MASS IN HELIUM 
BELOW THE LAMBDA POINT 


(L. C. Card No. Mic 59-1547) 


William Jude Schultis, Ph.D. 
Louisiana State University, 1959 


Supervisor: Dr. Joseph M. Reynolds 


In 1843 G. G. Stokes solved the equation of motion of a 
symmetrical object moving through a perfect fluid and 
found that the object behaves as though it were in vacuum 
and had a mass equal to its own plus some constant times 
the mass of the displaced fluid. In the case of-a circular 
cylinder this constant is one. To demonstrate this effect 
one should have a nonviscous, incompressible, irrotational 
fluid. Superfluid helium suggests itself. If right circular 
cylinders are allowed to form the pendulum of a torsion 
oscillator the moment of inertia and hence the period will 


depend upon the value of the coefficient of induced mass, 


If one calculates the moment of inertia predicted by Stokes 
provided the coefficient is one, the results of experiment 
agree as the temperature approaches zero. Disagreement 
above 0°K results from the existence of normal fluid and a 
clinging layer. The normal fluid can cause no induced in- 
ertia if it does not move with respect to the columns. In 
order to keep it from moving the columns (plates actually 
as they have the same induced inertia) are inserted in a 
roll of dacron gauze in which the spacing between fibers is 
rather small. Thus the normal fluid is carried along. If 
periods of this oscillator are measured for many tempera- 
tures One finds agreement between theory and experiment 
not only as the temperature approaches zero but at all 
temperatures below the Lambda point. 

Moments of inertia were measured experimentally by 
measuring periods of oscillation. What is chiefly of inter- 
est here is the amount of induced inertia due to the motion 
of the columns through the fluid, and not the inertia of the 
columns themselves. Thus measurements were taken in 
vacuum in order to eliminate the inherent inertia of the os- 
cillator. The measurement of time is thus of fundamental 
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importance. It was accomplished by allowing a beam of 
light to be reflected from a mirror fixed on the oscillator 
and fall upon a photomultiplier each time the system went 
through its equilibrium position. The pulses from the pho- 
tomultiplier fired a neon glow tube which gave a very sharp 
pulse which could be set to correspond in time to the maxi- 
mum of the longer duration photomultiplier pulse. The 
sharp pulses were counted in a scaler which was slightly 
rewired so as to a ate a gate which allowed a 1000 cycle 
Standary Oscillator Signal to be counted on a glow transfer 
counter. The gate was opened, at the choice of the oper- 
ator, for either one, three or seven periods of the oscilla- 
tor. 

Later in his life G. G. Stokes solved the problem of a 
sphere and also a circular rod oscillating in a viscous 
fluid. This theory is directly applicable to the normal 
fluid of liquid helium while Stokes’ earlier theory is appli- 
cable to the superfluid. Thus one can calculate the contri- 
bution to the moment of inertia of a four column oscillator 
from the superfluid and add it to the contribution from the 
normal fluid. In addition to this one must include the con- 
tribution to the inertia due to the fluid which clings to 
disks. If all three of these contributions be added together 
one finds the result in striking agreement with the experi- 
mentally determined inertia. 

Microfilm $2.00; Xerox $4.80. 92 pages. 


NEGATIVE ION EFFECTS. 
IN HALOGEN QUENCHED GEIGER COUNTERS 


(L. C. Card No. Mic 59-1075) 


Harold Sherman, Ph.D. 
New York University, 1956 


Adviser: Professor Serge A. Korff 


Using pulsed X-rays as a source of ionization, meas- 
urements of time lags have been made in Geiger counters 
filled with the following gases: neon and chlorine; neon, 
argon, and chlorine; argon and iodine; neon and iodine; 
and krypton and iodine. The values of time lags observed 
range from 13 to 0.3 microseconds depending upon the 
concentration of halogen gas in the counter and the over-. 
voltage. It is shown that the delays cannot be due to nega- 
tive ions, but are probably caused by the relatively long 
time that it takes for the halogen molecules to de-excite 
the noble gas metastables formed in the avalanche. As- 
suming that negative ions are formed in the counters, 
Shinohara and Akutsu have given a quantitative description 
of the variation in counter efficiency as a function of the 
radial distance of the ionizing event from the central wire. 
Using a collimated beam of X-rays to excite the counter, 
the above theory has been tested, and good agreement of 
theory and experiment has been found. In particular, it 
has been shown that the formation of negative ions may 
sharply reduce the efficiency of a counter near the cath- 
ode. An extension of the above theory indicates that an- 
other effect of negative ions is to increase the plateau 
slopes of these counters. Detailed observations of plateau 
slopes support this conclusion. 

Microfilm $2.00; Xerox $5.60. 111 pages. 





INFRARED STIMULATED LIGHT EMISSION OF ZINC: 
SULFIDE AND ZINC CADMIUM SULFIDE PHOSPHORS 


(L. C. Card No. Mic 59-951) 


Miriam Sidran, Ph.D. 
New York University, 1956 


Adviser: Professor Hartmut P. Kallmann 


Measurements on the relative numbers of radiative 
and non-radiative recombinations of electrons and holes 
induced by infrared radiation in ZnS and ZnCdS phosphors 
are reported. The volume density of trapping states in a 
phosphor is only loosely correlated with its stimulability 
to light emission. The light stimulability values of differ- 
ent phosphors in this group cover a range of 10*, while the 
trap densities vary by only a factor of 10. Phosphors with 
low stimulability to light emission are nevertheless 
strongly de-excited by infrared; the trapped electrons and 
positive holes are induced to recombine by means of non- 
radiative transitions. All of the phosphors in this group 
show some infrared stimulability to light emission. 

Methods have been developed for measuring the per- 
centages of radiative and non-radiative recombinations in- 
duced by given infrared wavelengths. There are generally 
fewer radiative transitions under long wavelength infrared . 
than under short wavelength infrared. The proportions of 
radiative recombinations are usually higher at low tem- 
peratures. The Fonda phosphors (ZnS:Pb, Cu) are the 
most efficient of all the phosphors tested, with regard to 
light emission during infrared irradiation. 

The ability of a phosphor to store energy is limited by 
the density of trapping states and by the lifetimes of the 
trapped electrons and holes. About 80 percent of the en- 
ergy originally stored in a phosphor of this type decays 
spontaneously during the first week after excitation; the 
rest is retained for an indefinite period. This property 
makes possible the use of these phosphors as radiation 


dosimeters. A convenient disometer is described. 


The complete de-excitation of these phosphors may be 
effected by means of infrared of wavelength 12,500 A, but 
at a slower rate than the de-excitation produced by infra- 
red of wavelength 7000 A. The rate of recombination of 
trapped electrons and holes induced by either infrared or 
thermal energy is reduced at low temperatures. 

The law governing the time rate of decay of stimulated 
light intensity under continuous infrared irradiation has 


- been determined for a highly stimulable Fonda phosphor. 


The maxima of the light stimulation spectrum are found at 
about 7200 A and 12,500 A. For both wavelengths, the law 
of stimulated light decay is I = I,/(a + t), which is similar 
to the decay law for the phosphorescence. This law holds 
only for a freshly excited sample. For a sample which has 
experienced several days of dark decay after excitation, or 
which has been previously irradiated by infrared of wave- 
length 12,500 A, the light intensity stimulated by means of 
7200 A radiation rises slowly to a maximum before decay- 
ing. At low temperatures, a similar maximum occurs dur- 
ing stimulation with either 7200 A or 12,500 A. The maxi- 
mum occurs only for an exhausted phosphor, and never for 
a freshly excited one, even if the exciting dose has been 
small. 

The slow rise of stimulated light emission is the re- 
sult of a competition between two processes, one of which 
tends to increase the rate of recombination, and one of 
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which tends to decrease it. The process tending to in- 
crease it is the slow accumulation of positive holes avail- 
able for recombination. The factor favoring decrease is 
the depletion of electrons in the traps, and the concomitant 
decrease in the number of free electrons in the conduction 
band. 

The decay law of stimulated light emission is derived 
theoretically by assuming that the infrared radiation is not 
absorbed at all by trapped electrons, but only by trapped 
positive holes. The electron traps are assumed to be uni- 
formly and continuously distributed over an energy range 
of about one electron volt. Two discrete hole trap levels 
above the valence band are postulated. The effect of re- 
trapping is included. 

Microfilm $2.00; Xerox $6.80. 145 pages. 


PHYSICS, ELECTRONICS AND 
ELECTRICITY 


PHOTOCONDUCTION FATIGUE 
IN COLORED POTASSIUM CHLORIDE 


(L. C. Card No. Mic 59-1716) 


Fred Charles Hardtke, Jr., Ph.D. 
Oregon State College, 1959 


Major Professor: Allen B. Scott 

This investigation embodied several optical and photo- 
conductive measurements in an effort to determine the 
cause of the very pronounced weakening in photoconductiv- 
ity of the F-band in additively colored alkali halides after 
their exposure to F-light. This phenomenon has been 
termed “photoconduction fatigue”, 

The apparatus consisted of an air-tight sample holder, 
a monochromator which furnished the F-band illumination, 
an amplifier with a maximum gain of 10’ used to measure 
photocurrents in the range of 107** amperes, a nine-junc- 
tion thermopile for measuring the light intensity, a Brown 
recording potentiometer for obtaining a trace of the decay- 
ing photocurrent, and a motor-driven switch developed to 
permit prolonged photocurrent measurements under con- 
tinuous illumination. Data obtained with this device was 
only qualitative because of the existence of a residual 
space charge and an unsolved problem of shielding the 
electrometer adequately. When not employing the motor- 
driven switch, the effect of polarization-charge-build-up 
was minimized by extrapolating each photocurrent trace to 


“zero” time. Optical measurements were conducted with a | 


Beckman spectrophotometer. 


Pursuing a detailed study of the fatigue effect displayed 


in various samples of KCl, the data was found to fit very 
well a few relationships derived from a proposed theoreti- 
cal mechanism. This mechanism attributes the photocon- 
duction fatigue to a diminished charge carrier (electron) 
lifetime caused by a trap-replacement build up of halide 
ion vacancies, which are believed to have a much longer 
capture cross section for electrons than the trapping 
centers originally present. Thus, the conventional model 
of the F-center having a unit quantum efficiency suffices, 





and a more elaborate multiple-center model need not be 
considered, In fact, evidence was uncovered which would 
invalidate such an interpretation. 

The crystal samples employed here were all freshly 
colored, and were stored and handled in total darkness at 
room temperatures. They were never subjected to any 
prior thermal or optical treatment. 

The data obtained on a few divalently doped crystals -- 
SrCl, and K,SO, serving as the added impurities -- showed 
the expected change in both the initial photoresponse and in 


| the bleaching and photoconduction fatigue rates when com- 


pared to a “pure” Harshaw KCl sample. Data obtained on 
an ultra-pure KCl crystal, prepared in this laboratory, dis- 
played an altogether different photoconductivity behavior, 
pointing out the need of a more intensive study of impurity 
and lattice-defect concentrations. 

A photocurrent lag time was observed while conducting 
these measurements. For one sample it was evaluated at 
40 seconds, measured as the time required for the photo- 
current to decay to = of its original value after the light 
team is shut off. This lag time was attributed to the pres- 
ence of some unidentified shallow trapping centers having 
a minimum concentration of 2 x 10*° cm™ , and was be- 
lieved to have been present in all of the samples investi- 
gated. Microfilm $2.00; Xerox $5.80. 120 pages. 


MEASUREMENT OF THE COMPLEX INDEX 
OF REFRACTION OF LIQUIDS 
IN THE MILLIMETER WAVE REGION 


(L. C. Card No. Mic 59-1159) 


Charles Pine, Ph.D. 
New York University, 1956 
Adviser: Professor John H, Rohrbaugh 

A semi-optical standing-wave method for the determi- 
nation of the complex index of refraction of low-loss liq- 
uids at millimeter wavelengths is described. A wave-guide 
section containing an in-guide Wollaston wire bolometer is 
terminated to free space by means of a horn. The radia- 
tion collimated by a plano-convex lens traverses a cell 
terminated by a movable reflecting plunger. The air and 
liquid wavelengths are determined by displacement of the 
plunger; this yields the refractive index. The extinction 
coefficient is obtained through a comparison of the power 
standing- wave ratios corresponding to several liquid thick- 
nesses. 

The results of measurements on toluene, dioxane, and 
cyclohexane are reported for wavelengths of 4.211 mm, 
3.155 mm, 2.525 mm, and 1.804 mm. These frequencies 
are contained in the harmonic output of the 3J31 magne- 
tron. 

Toluene showed anomalous dispersion in this region; 
deviations from simple Debye theory indicated the possi- 
bility of an overlapping dispersion. Dioxane showed anom- 
alous dispersion and conformed to Debye theory; a relax- 
ation time of 1.17 x 10-” sec was indicated. Cyclohexane 
showed no dispersion and no measurable loss. 

Microfilm $2.00; Xerox $5.00. 97 pages. 
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PHYSICS, METEOROLOGY 


THE LAMINAR STRUCTURE OF THE ATMOSPHERE 
AND ITS RELATION TO THE CONCEPT 
OF A TROPOPAUSE 


(L. C. Card No. Mic 59-1217) 


Edwin Frederick Danielsen, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. Richard J. Reed 


The concept of a tropopause as a discontinuity surface, 
single or multiple, is shown to be a misleading oversimpli- 
fication. It is misleading with respect to the actual ther- 
mal structure of the atmosphere and the exchange process 
or transport from troposphere to stratosphere. Original 
radiosonde records, reprocessed to preserve the obser- 
vational details indicate many zones of large hydrostatic 
stability often separated by zones of neutral stability. By 
coordinating the analyses of vertical cross sections, isen- 
tropic charts and isentropic trajectories it was found that 
these zones of large stability have spatial and temporal 
continuity. (They have been called stable laminars to em- 
phasize their large quasi horizontal extent and small verti- 
cal dimension.) The upper and lower boundaries of the 
laminars are characterized by a rapid variation in stabil- 
ity that may be considered discontinuous. These disconti- 
nuity surfaces, however, coincide with isentropic surfaces 
and extend from the stratosphere into the troposphere. 
Consequently there is no barrier to quasi horizontal flow, 
i.e., no barrier to flow from stratosphere to troposphere 
and vice versa with attendant transfer of heat, moisture 
and radioactive contaminants. It is proposed that the 
tropopause be defined in terms of large scale average 
thermal properties calculated from the detailed soundings 
by a weighted running mean. The tropopause is defined as 
a barotropic surface, not a discontinuity surface, above 
which the average stability is large and the average baro- 
clinity negative and below which the average stability is 
small and the average baroclinity is positive. On the 
soundings this represents the envelope that joins the © 
smoothed soundings and in space the highest elevation 
reached by the isentropic surfaces in the potential tem- 
perature range enclosed by the envelope. 

Microfilm $2.00; Xerox $5.80. 119 pages. 
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A RADIOCARBON DATING SYSTEM; 
MEASUREMENTS OF THE C* ACTIVITY 
OF SEQUOIA RINGS 


(L. C. Card No. Mic 59-1219) 
Thomas Felder Dorn, Ph.D. 
University of Washington, 1958 


Supervisor: Professor A. W, Fairhall 


A methane proportional counter for measurement of 
natural radiocarbon activities has been constructed. The 





counter and the associated electronics are designed to 
minimize the background counting rate. 

The system has a modern carbon counting rate of 101 
c/m, and a background rate of 53 c/m. These rates are 
for two atmospheres of methane in the 10.4 liter counter. 
Eleven grams of carbon are required. 

The counting system has been shown to compare favor- 
ably with other radiocarbon counters. Meaningful meas- 
urements of the age of samples as old as 45,000 years 
may be made. Improvements have been suggested which 
should extend this limit to 50,000 years. 

The C™ activity of several samples of sequoia rings 
has been measured. Proposals for further research have 
been suggested in order to interpret these measurements. 

Microfilm $2.10; Xerox $7.40. 159 pages. 


LONGITUDINAL POLARIZATION 
OF BETA-PARTICLES FROM P*” 


(L. C. Card No. Mic 59-1741) 


Carl Richard Dulgeroff, Ph.D. 
Washington University, 1959 


Chairman: Assistant Professor Thomas A. Pond 


The correctness of the now historic surmise of Lee 
and Yang, that the weak interactions among Fermions are 
not invariant under a reversal of the handedness of the co- 
ordinate system (parity transformation), has as one of its 
consequences the polarization of the spin of an electron 
emitted in beta-decay with respect to its momentum. 
Their subsequent theory, based on the assumption that the 
failure of parity invariance is complete (the two-compo- 
nent neutrino) leads to the prediction that the degree of 
this longitudinal polarization in allowed beta-decay is 
P,/ We=v/c. This thesis is an account of an experimental 
investigation of these predictions. 

At the time that this work was undertaken, the nuclear 
scattering of electrons (Mott scattering) was the most 
thoroughly investigated polarization - dependent process. 
It was therefore adopted as an analyzer. Since the spin 
dependence of this process arises from a spin-orbit cou- 
pling, it is sensitive only to transverse polarizations, and 
a conversion of longitudinal to transverse polarization 
must precede the Mott scattering. This conversion is ac- 
complished by a multiple scattering of the incident beam 
through 90°. Each of the small angle scatterings which 
make up this deflection is accompanied by a precession of 
the electron spin which is always less than the angle of 
scattering. An originally longitudinally polarized electron 
which is multiply scattered through a finite angle thus at- 
tains a finite component of polarization transverse to the 
emergent momentum, and in the plane of the initial and 
emergent momenta. 

The apparatus is spanned by three mutually perpendic- 
ular directions (x,y,z). Electrons from the source (P-32) 
are incident along the x-axis on an aluminum multiple 
scatterer located in a plane perpendicular to the x-y plane 
and making an angle of 45° with the x- and y-axis. Elec- 
trons multiply scattered through 90° are collimated down 
the y-axis, where they are Mott-scattered from a thin gold 
foil perpendicular to the y-axis. A pair of counters slightly 
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below the foil, located symmetrically in the + and - z-di- 
rections, will respond asymmetrically if the initial inci- 
dent beam on the multipie scatterer is longitudinally polar- 
ized. Possible asymmetries in these two counting rates 
due to instrumental effects (differing counter efficiencies, 
now-uniform scatterers, asymmetrically deposited 
sources, etc.) are read through by a systematic program 
of inversion of the source through the x-origin, rotation of 
the counters through 180° around the y-axis, and rotation 
of the source in synchronism with the data-taking. 

The predicted asymmetry was quickly found, indicating 
a high degree of negative (left handed) polarization. Studies 
were then undertaken leading to a quantitative determina- 
tion. The measured asymmetry was found to be independ- 
ent of the thickness of the aluminum multiple scatterer, 
showing the absence of a depolarization dependent on the 
energy lost by the electrons in that step. This conclusion 
was supported by the observation of identical final asym- 
metries for location of the multiple scatterer in the re- 
flection and transmission configurations. The asymmetry 
was observed to increase with thinner gold foils, indicat- 
ing that plural and multiple scattering were contaminating 
the Mott process. A calculated correction due to Wegener 
permitted an extrapolation of the asymmetry to zero gold 
thickness. Scintillation spectra of the multiply scattered 
electrons were obtained and used to generate the energy 
spectrum of the electrons detected after Mott scattering. 
This spectrum started at about 200 kev (the electron cut- 
off for the windows of the detectors) and dropped rapidly 
with increasing energy. Negligibly few electrons were de- 
tected above 800 kev. The background in the apparatus 
was also carefully examined. 

These data permit rough corrections to the observed 
asymmetry to take account of such effects as source de- 
polarization, energy loss in the multiple scatterer, and the 
precession of the spin in the multiple scatterer. The final 
corrected asymmetry obtained corresponds to a polariza- 
tion of the incident beam 

Pp 


— = 0,70 + 0.07 
v/c 


where the majority of the uncertainty is in the corrections. 
A much more elaborate study is required to improve 
these. 
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DIRECTIONAL CORRELATION OF THE GAMMA RAYS 
IN Gd'* AND Ww? 


(L. C. Card No. Mic 59-2132) 


George Daniel Hickman, Ph.D. 
University of Michigan, 1959 


Directional correlation is one of the techniques used in 
low energy nuclear physics for the determination of the an- 
gular momenta of the excited states and the multipolarity 
of the emitted radiation. If a nucleus emits in rapid suc- 
cession two radiations, the relative probability of emission 
of the second radiation depends in general on the angle be- 
tween the two radiations. The measurement of this emis- 
sion probability as a function of the angle between the two 
radiations is called directional correlation. The direc- 
tional correlation function is measured experimentally by 
observing the coincidence rate as a function of the angle 
between the two gamma ray detectors. 

Directional correlation measurements were made on 
five cascades involving the gamma rays in Gd'™, and seven 
involving the gamma rays in W'™. The results of these 
measurements in Gd'™ in conjunction with the data on the 
internal conversion coefficients, and the intensities of the 
gamma transitions, show the existence of two rotational 
bands and possibly the start of two more bands. The angu- | 
lar momenta of the excited states, and the character of the 
gamma transitions in W'” which were determined by the 
correlation experiments are in good agreement with the 
values which were predicted by previous investigators. 
There are three rotational bands and possibly the start of 
a fourth band observed in W*”. The nature of these rota- 
tional bands in both isotopes are explained in terms of the 
Bohr-Mottelson model for spheroidal nuclei. The levels 
are characterized by the quantum numbers (x,I,7). 

In Gd'™*, the ground state rotational band consists of 
the ground state (0,0,+), the 0.123 Mev state (0,2,+), and 
the 0.371 Mev state (0,4,+). The 0.998 Mev and 1.130 Mev 
levels are assigned to a second rotational band with K = 2 
and spin and parity values 2 +, 3 + respectively. The as- 
signment to the 1.400 Mev level can be made as either (2, 
2, +) with the mixture of (99.5 + 0.25% D, 0.5 7 0.25% Q) 
for the 1.277 Mev gamma ray, or (3, 3, +) with the mixture 
of (85 + 2% D, 15 + 2% Q) for the 1.277 Mev gamma ray. 
The state at 1.723 Mev is best characterized by (2, 2, -) 
with the mixture of 99.7 0.3% El, 0.3 + 0.3% M2) for the 
0.725 Mev gamma ray, or (3, 3, - ) with the mixture of 
(78.5 + 6% El, 21.5 + 6% M2) for the 0.725 Mev gamma ray. 

The 1.222 Mev - 0.068 Mev correlation in W'™ gives a 
spin of 3 to the 1.290 Mev level with a mixture of (89 t 1% 
D, 11 + 1% Q) for the 0.068 Mev gamma ray. However, the 
correlation results would not have to be greatly in error in 
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order for a spin of 2 to be assigned to this state. In this 
case, the 0.068 Mev gamma ray would be nearly pure di- 
pole (approximately 1% quadrupole). The 1.231 Mev 
- 0.100 Mev correlation is in agreement with spin 3 to the 
1.331 Mev level with a quadrupole content of 2 t 0.5% for 
the 1.231 Mev radiation. The 0.152 Mev - 1.222 Mev cor- 
relation is only in agreement with an assignment of spin 3 
to the 1.374 Mev state, with a quadrupole content of less 
than 0.5% for the 0.152 Mev transition. The 0.152 Mev 
- 1.122 Mev correlation gives a quadrupole content of 
(3-11% or 94-99%) for the 1.122 Mev transition. The 0.222 
Mev - 1.231 Mev, 0.264 - 1.222 Mev correlations are in 
agreement with the assignment of spin 4 to the 1.554 Mev 
state. However, spins of 3 and 5 for the 1.554 Mev state 
are also in agreement with the correlation data. 
Microfilm $2.00; Xerox $6.60. 136 pages. 


THE ISOBAR LEVELS OF TWO CHARGED SCALAR 
FIELDS INTERACTING WITH .. SINGLE SOURCE 


(L. C. Card No. Mic 59-1491) 


Leon F. Landovitz, Ph.D. 
Columbia University, 1958 


Two charged scalar fields coupled to single source are 
treated (i) in classical approximation, (ii) “old” strong 
coupling theory, (iii) by means of the Serber-Pais ap- 
proach to strong coupling. In all cases, the energy levels 
for T,'/g’*< < 1 where T, is the 3 component of total I spin 
are given by 

1 1 


| 1 ~ 3 
E=-58* f U-,Ud*x -3% jf U—=Ud'x 


» He, 





wt chen 
= d 
Udx+g f UU x 


| 1 
J Us 


as would be expected from the molecular analogy. Scat- 
tering is treated in the classical approximation only. 
Microfilm $2.00; Xerox $3.00. 51 pages. 


QUANTUM STATISTICS OF FERMI GASES: 
(L. C. Card No. Mic 59-1229) 
Franz G. Mohling, Ph.D. 
University of Washington, 1958 


Adviser: Professor Boris Jacobson 


The binary collision expansion method (BCEM) is 
studied for low temperature systems of particles with 
short-range forces. The sum over all single-particle 
clusters is performed. After suitable rearrangements the 
grand potential for a Fermi gas is expressed in terms of 
the two-particle scattering matrix. Whereas many terms 
in the original formulation of the BCEM diverge in the low 
temperature limit, the rearranged expression for the 
grand potential contains only convergent terms. It is 
shown that, up to an including third order terms in the 





ratio (p3 x interaction range), the energy of a Fermi gas 
depends on three scattering parameters: the scattering 
length (a) and effective range for 8-waves, and the P- 
wave scattering length. This result is shown to be in 
agreement with the predictions of the pseudopotential _ 
method. The leading term in the high energy tail of the 
momentum re of a Fermi gas (spin = J) is found 


to be 2J(2J+1) (= kra.]’ (==)* for (k range) << 1 


and (ko range) < < 1. A second problem which is exam- 
ined is that of a system of Fermions which interact only in 
S-states: the interaction is chosen to give a two-particle 
bound state at zero energy (@.~ - ©). It is shown that 
this system is a degenerate (almost free) gas at very high 
densities. For particle spacings of the order of the inter- 
action range, the (Fermi gas) expansion of the grand — 
tial is not valid. 

Microfilm $3.85; Xerox $13.00. 300 pages. 


EFFECT OF NUCLEAR FORCES ON THE CROSS 
SECTIONS OF PHOTONUCLEAR REACTIONS 


(L. C. Card No. Mic 59-1541) 


Kazuto Okamoto, Ph.D. 
Louisiana State University, 1959 
Supervisor: Professor Joseph S. Levinger 

The effect of nuclear forces, or the effect of the quasi- 
deuteron model, is discussed for the integrated cross sec- 
tion and the bremsstrahlung weighted cross section for 
photon absorption by nuclei. 

As is verified also in other nuclear reactions, the in- 
dependent particle model, in which we neglect inter-parti- 
cle correlations due to nuclear forces, is a good approxi- 
mation for the photonuclear reaction. In the case of our 
sum rule calculations knowledge of the wave functions of 
the excited state of a nucleus is not necessary, because the 
calculation can be reduced to the expectation value of 
some operator for the ground state, so that the approxima- 
tion of the independent particle model is an appropriate 
one. In fact, many sum rule calculations by Levinger et 
al. have shown that the results of the independent particle 
model for the integrated cross section and the brems- 
strahlung weighted cross section are not inconsistent with 
experiment. 

On the other hand, it is undoubtedly true that there ex- 
ists a strong correlation between nucleons due to nuclear 
forces. In the case of photonuclear reactions this dy- 
namical correlation, or the so-called quasi-deuteron 
model, is known to be very important if the photon energy 
is more than 100 MeV. This seems to be in contradiction 
with the facts mentioned above, and no calculation has 
ever been done to solve this discrepancy. 

In order to clarify this situation we shall investigate 
the effect of this dynamical correlation on the sum rule 
calculations using the Fermi gas model. We expand the 
wave function using perturbation theory and take into ac- 
count the two body nuclear force. The nuclear force used 
in our calculation is of partly Majorana exchange charac- 
ter and the potential is a Gaussian type without a repulsive 
core; the parameters are taken from the effective range 
theory of Blatt-Jackson. 
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The results of the calculation are that the integrated 
cross section is increased by only several per cent and the 
bremsstrahlung weighted cross section is decreased by the 
same rate. The effect of the hard core has not been esti- 
mated. It may not be very small in the case of the inte- 
grated cross section, but is probably very small in the 
case of the bremsstrahlung weighted cross section. 

Microfilm $2.00; Xerox $3.00. 53 pages. 


A STUDY OF THE NUCLEAR REACTIONS 
Cc’ (a,p) N*° AND N**(d,a) C” 


(L. C. Card No. Mic 59-1234) 


Martin Eugene Rickey, Ph.D. 
University of Washington, 1958 


Supervisor: George W, Farwell 


Angular distributions of particles from ground state 
transitions of the nuclear reactions C’* (a,p) N*° and N** 
(d,a) C’? have been measured over wide angular intervals 
at alpha particle energies of 41.5 Mev and 31.5 Mev and at 
a deuteron energy of 20.0 Mev. 

The C’*” (a,p) N*° data show partial agreement with re- 
sults of direct interaction and triton stripping surface re- 
action model calculations but exhibit severe anomalies 
with respect to interaction radii and‘angular distribution 
shapes over some intervals. 

Results of the N“* (d,a) C’* measurements are com- 
pared to predictions of elementary surface reaction analy- 
sis and partial fits to the data are obtained. The interpre- 
tation of the data is ambiguous, however, due to the 
complexity of the reaction and precise conclusions about 
the nature of the reaction are not possible at this time. 
The results will be compared to those of concurrent meas- 
urements of the deuteron angular distribution for the in- 
verse process, C’’(a,d) N'*. The comparison is expected 
to yield information concerning the validity of time re- 
versal invariance in nuclear reactions. . 

Microfilm $2.00; Xerox $4.80. 93 pages. 


ELECTROMAGNETIC INTERACTIONS 
OF VERY HIGH ENERGY MUONS 


(L. C. Card No. Mic 59-1965) 


Byron Paul Roe, Ph.D. 
Cornell University, 1959 


A study is made of the cross section for electromag- 
netic interactions for muons in the energy range between 
8 and 120 Bev. Particular attention is paid to direct pair | 
production. | 

The apparatus consists of a large magnetic spectrom- 
eter to measure the energy of cosmic ray muons and a 
multiplate expansion cloud chamber to examine the inter- 
actions of selected muons. The spectrometer has a gap 
44"”x22” x8” in which a magnetic field of about 13 kilogauss 
is maintained. Three trays of geiger counters whose long 
axes are parallel to the field form the coarse momentum 





selector which effectively eliminates all particles below 
about 10 Bev. Three trays of geiger counters whose long 
axes are perpendicular to the field are used to guard 
against including low energy particles which scatter in 
such a manner as to appear to be high energy particles. 
The fine momentum selection is provided by three trays of 
Conversi hodoscope neon tubes. These hodoscope trays 
are photographed and the cloud chamber expanded and pho- 
tographed whenever a particle appears straight to both sets 
of geiger trays. The cloud chamber, which is photographed 
stereoscopically, contains 9 typemetal (mostly Pb) plates, 
each 1.06 radiation lengths thick, and has a sensitive vol- 
ume approximately 12”x12”x22”. 

Iriteractions appear in the cloud chamber as showers. 
The energy parameter of the shower is N, the number of 
secondary tracks in the gap between Pb plates at which the 
shower is at maximum development plus the number of 
secondary tracks in the gaps just above and just below this 
one. Showers below about 150 Mev correspond to N < 4 
and are ignored because of experimental biases and diffi- 
culties in the theoretical calculation of the number ex- 
pected. The relation between N and the energy of the 
shower is obtained from an extrapolation of the Wilson 
Monte Carlo calculations using asymptotic shower theory 
as a guide. 

6046 tracks are examined. For about 4150 of these 
tracks the hodoscope trays work well, and the momenta 
are obtained. Results indicate that the knock-on process 
occurs with about the frequency expected, but the direct 
pair cross section seems a little lower than the theoretical 
value. If “f” is defined as the ratio of the experimental to 
theoretical direct pair cross section, than from the num- 
ber of showers found as a function of energy one obtains 
f=0.48 + .11. From examining the distribution of N,, the 
number of electrons below the Pb plate in which the inter- 
action occurs, one obtains f = 0.63 t .17. The accuracy 
quoted is purely the statistical accuracy; the standard 
error arising from other sources is estimated to be about 
equal to the statistical error. 

The theoretical calculation is based upon Born approxi- 
mation and therefore probably overestimates the cross 
section by about 10%. The theory furthermore contains an 
arbitrary parameter and permissible choice of its value 
can lower or raise the predicted direct pair cross section 
by as much as 15%. | 

Thus the present results indicate no significant dis- 
agreement with electromagnetic theory and confirm the 
theory within a factor of two. They further suggest that if 
there is any real discrepancy, the theoretical cross sec- 
tions are slightly too high. This is in contrast with previ- 
Ous experiments on direct pair production by electrons. 
Some of these experiments have been consistent with the 
theory, but others have not and when discrepancies have 
been reported, the theoretical cross sections have ap- 
peared to be too low. Further refinements are clearly 
needed not only in the experiments but also in the theoreti- 
cal calculations before a precise confrontation of the 
underlying theoretical postulates by experimental observa- 
tions can be made. 

Microfilm $2.15; Xerox $7.60. 161 pages. 
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THE DECAY SCHEMES OF SEVERAL SHORT-LIVED 
NEUTRON-INDUCED ACTIVITIES 
IN THE RARE-EARTH REGION 


(L. C. Card No. Mic 59-2177) 


Loren Clark Schmid, Ph.D. 
University of Michigan, 1959 


The beta and gamma rays emitted by six radioactive 
nuclei. with fairly short half-lives were investigated. The 
gamma radiations were studied with a 256-channel scintil- 
lation coincidence spectrometer and with 180° magnetic 
photographic spectrographs. In some cases, the beta spec- 
tra were analyzed quantitatively with a 180° beta-ray spec- 
trometer. In others, the maximum energies of the beta- 
ray transitions were determined qualitatively in 
beta-gamma coincidence experiments in which the beta 
. particles were absorbed in aluminum. In addition to the 
beta-gamma coincidences, gamma-gamma coincidences _ 
were observed in order to arrive at the decay scheme for 
the nucleus of interest. 

_ The first part is a brief discussion of the instruments, 
experimental techniques, and nuclear models. The last 
part is a presentation of the experimental data. A brief 
summary of this data for each of the isotopes is given be- 
low. 

Prometheum-149. This isotope is observed to decay 
by the emission of three beta-ray components whose maxi- 
mum energies are 1.064, 0.784 and 0.21 Mev. As is ex- 
pected from theoretical considerations, a beta transition 
occurs between the Pm**® and Sm?*° ground states. Two y- 
rays are emitted with energies of 285 and 850 kev. The 
latter transition had not been reported previously. It is 
assigned to this decay on the basis of its half-life and the 
fact that it is in coincidence with beta rays whose maxi- 
mum energy, when added to the gamma-ray energy, re- 
sults in a total decay energy which is equal within experi- 
mental uncertainty to that of the Pm*** — Nd**® decay. 

Neodymium-151. The decay of this nucleus is found to 
be extremely complex. Evidence is obtained for 30 gamma 
rays and at least 4 beta components. From the study of 
these radiations 11 excited states of Pm’*” are deduced. It 
seems very likely that a rotational series associated with 
the ground state is present. The total disintegration 
energy for this decay is found to be ~ 800 kev less than 
was previously believed. As a result, it agrees much 
_ better with the systematics of beta decay. 

Prometheum-151. The beta spectrum of this activity 
was investigated with the 180° beta-ray spectrometer. The 
spectrum was analyzed into five components. The gamma- 
ray spectrum was analyzed with the scintillation coinci- 
dence spectrometer. A decay scheme is proposed which 
includes gamma rays observed in this investiation plus 
those observed by others. 

Europium-152. The radiations and decay scheme of 
the 9-hour activity has been confirmed. The results agree 
with those of another author — except for slight discrepan- 
cies in the energies for some of the gamma rays. 

Samarium-155. Beta particles with maximum energies 
of 1.50 and 1.65 Mev decay to levels in Eu’ at 246 and 
105 kev, respectively. Three gamma rays with energies 
of 105, 141 and 246 kev were observed. The 141-kev 
gamma ray is in cascade with the 105-kev one, and the 
246-kev gamma ray is a transition which decays directly 
to the ground state. Measurements of the a, values for 

















the transitions in cascade indicate that both are of El char- 
acter. The levels in the decay scheme are interpreted ac- 
cording to the model for deformed nuclei. 

Gadolinium-161, This decay is characterized by B- 
emission to three excited states in Tb’*'. From a study of 
the gamma radiation, a total of six excited states are de- 
duced. Gamma rays resulting from 14 transitions which 
occur between these levels were observed. From meas- 
urements of their ax values, possible spins and parities 
for the excited states of Tb'™ are inferred. The first two 
excited states are considered members of a rotational band 
associated with the ground state. The spins and parities of 
the other states are as expected if the gadolinium nucleus 
is deformed. Microfilm $2.00; Xerox $5.40. 109 pages. 





PROTON- PROTON SCATTERING FROM 28 MEV TO 
68 MEV AT 90 DEGREES IN THE CENTER. 
OF MASS SYSTEM 


(L. C. Card No. Mic 59-1305) 
Yung-Su Tsai, Ph.D. 
University of Minnesota, 1958 


Accurate measurements (1~ 1.3 %) of the absolute dif- 


ferential cross section of p-p scattering at 90 degrees in 


the center of mass system have been made. Purified hy- 
drogen gas with one atmosphere pressure at room temper- 
ature was used as a scatterer and a sodium iodide crystal 
was used as a detector. The experimental result is shown 
in the Table I. 


Table I 


sap cid Method #2 t 90° in C.M. (mb/st. rad.) 
68.42 
61.92 
56.15 
50.17 
44.66 
39.60 
36.90 
34.20 
31.15 
28.16 


6.13 
6.76 
7,45 
8.40 
9.51 
11.19 
12.14 
13.36 
14,68 
16.27 


.07 
.07 
.08 
.09 
.10 
11 
12 
13 
015 
21 
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Method A is by using the proton beams produced by the 
Minnesota Linear Accelerator under normal operating con- 
ditions, Method B is by using intermediate energy beams 
produced by the Linear Accelerator with reduced r.f. 
Method C is by using the beams with intermediate energies 
reduced by aluminum absorbers. The corrections due to 
relativistic effect, counting rate, nuclear absorption in the 
sodium iodide crystal, slit scattering, and slit penetration 
have been made. The main sources of errors quoted are 
uncertainty in beam energies, geometrical distribution of 
the beam and counting statistics. In addition to the experi- 
mental detail, the theory of nuclear forces and the discus- 
sions of nucleon-nucleon scattering under the central, 
tensor and spin-orbit forces have been given. | 

Microfilm $2.00; Xerox $4.60. 90 pages. 
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VASCULAR CHANGES IN THE CHEEK POUCH OF THE 
GOLDEN HAMSTER (MESOCRICETUS AURATUS) 
DETERMINED BY ELECTRICAL IMPEDANCE 
PLETHYSMOGRA PHY 


(L. C. Card No. Mic 59-1070) 


Frederick M. Liebman, Ph.D. 
New York University, 1956 


Adviser: Professor Louis W, Max 


It has been emphasized by workers in the field of vas- 
cular physiology that because of anatomical and biochemi- 
cal differences in various body tissues, and because of 
significant differences in the quantitative data obtained 
from different areas of the body, that generalizations re- 
garding the functioning of the terminal vascular beds 
should not be made. For example, the interrelationship 
that holds true for the capillaries and adrenal glands in 
one tissue or organ may not be qualitatively or quantita- 
tively the same in other regions. Because of the inherent 
difficulty involved in working in the oral cavity, vascular 
function in oral mucous membranes has only incidentally, 
been the subject of investigation. 

The hamster, because of its cheek-pouch, presents an 
opportunity to study an oral mucous membrane outside of 
the confining limits of the oral cavity. In order to investi- 
gate vascular changes in the cheek-pouch of intact ani- 
mals, and in order to avoid the side effects due to oper- 
ative procedures, the electrical impedance plethysmograph 
was employed to detect volume changes in the membrane 
which were the result of vascular changes. 

Because the structure of the cheek-pouch is that of a 
thin plane sheet the data obtained from the plethysmograph 
had to be modified by a factor. The latter was obtained by 
subjecting the physical measurements of the electrode- 
tissue relationship to an analysis of the flow of current in 
thin plane sheets. The data could then be applied in the 
formulas developed for the determination of volume from 
impedance in tissues of bulk. 

Since the cheek-pouch is a bilateral structure, in most 
experiments simultaneous recordings were made on both 
pouches, one acting in the capacity of a control on its oppo- 
site member. The animals used in the investigation’ were 
divided into seven groups. Group I was a control in which 
saline was injected into both pouches. The point from 
which all calculations were made was determined from the 
data of this group. 

Group II were normal animals that had histamine in- 
jected into one pouch. Groups III and IV, had received in- 
jections of 0.3 mg of cortisone acetate for 10 days and in- 
trapouch injections of saline and histamine respectively. 
Group V were adrenalectomized animals as was Group VI, 
but the latter were sustained on 1 mg of cortisone per day. 
Both groups received intrapouch injections of histamine. 
Group VII were normal animals that received intrapouch 
injections of the aqueous vehicle in which the cortisone 
acetate was suspended. 
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The data obtained by means of electrical impedance 
recording shows that qualitatively, the interrelationship 
between the adrenal corticosteroids and the terminal vas- 
cular bed in the hamster cheek-pouch, is similar to that 
which has been determined in other body regions. 

The feasibility of applying the method to both mem- 
branous and bulk structures provides an opportunity to ob- 
tain quantitative data on vascular function from many re- 
gions of the body without changing the parameters of 
measurement. Microfilm $2.00; Xerox $4.60. 89 pages. 


ELECTROCARDIOGRAPHIC DATA 
- FROM NORMAL HEREFORD CATTLE 


(L. C. Card No. Mic 59-1713) 


Robert Leroy Manning, Ph.D. 
Oregon State College, 1959 


Major Professor: Hugo Krueger 


Electrocardiograms were recorded from an equal num- 
ber of male and female Hereford calves at 500 pounds and 
again at 800 pounds body weight. Ten animals were stud- 
ied from within each of the three recognized lines of regis- 
tered Herefords maintained at the Oregon Agricultural Ex- 
periment Station. Records exhibiting consistent and 
characteristic waves and complexes were obtained by 
positioning the standard left leg electrode in the dorsal 
midline between the anterior margins of the scapulae as 
described by Van Arsdel and Krueger. Forms of P waves, 
7 time intervals, the angle and magnitude of the QRS and T 
axes and the relation between them as projected onto the 
cross sectional plane of the body were studied in each of 
the 60 records. Variation in each electrocardiographic 
characteristic was analyzed statistically to determine if 
differences exist due to the sexes, the three lines of Here- 
fords or the two body weights. Ninety-five percent confi- 
dence intervals of the means were calculated as well as 
ninety-nine percent confidence intervals for observations. 

Heart rates of calves studied averaged 104.2 and 95.8 
beats per minute respectively at 500 and 800 pounds body 
weight. Atrio-ventricular conduction time, as expressed 
by the length of the P-R interval is more rapid in the 
calves of the Lionheart line than in calves of the other 
lines studied. It was also found that the P-R interval in- 
creases linearly as the cardiac cycle increases. Activa- 
tion of the ventricles of beef calves as expressed by the 
duration of the QRS complex, requires a period of time no 
longer than that found in human hearts of one-tenth the 
size. This is felt to be due to the more rapid conduction 
velocity of bovine Purkinje fibers. Animals of the David 
line exhibit longer QRS duration than calves in the other 
lines. At the greater body weight, the following character- 
istics were found in all calves: a slower heart rate (longer 
R-R interval), a slower atrio-ventricular conduction 
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velocity (longer P-R interval), a longer. resting phase 
(longer T-P interval) and a longer period of electrical di- 
astole (longer T-Q interval). No difference due to sex was 
demonstrated regarding any of the time intervals. 

The average angle of the axis of the QRS complex is 
directed dorsally and slightly to the right of the. midline in 
the calves studied. The average QRS axis of Lionheart 
calves is directed more toward the right than is that of the 
David calves which, in turn, shows an average QRS axis 
directed more toward the right than calves in the Prince 
line. A sex difference is found and is due to the fact that 
the Prince females show an average QRS axis direction 
more than 6 degrees to the left of the dorsal midline. The 
magnitude of the T-wave axis potential is found to be less 
in the animals of the Prince and David lines and greater in 
females than in males. The angle between the axes of the 
QRS and T waves averages about 11 degrees greater in the 
animals of the Lionheart line. A sex and line difference in 
axis has previously been noted by Van Arsdel. 

The magnitude of the axis potential of ventricular acti- 
vation (QRS length) was the only feature of wave potential 
seen to be different at the two body weights, the axis being 
shorter at the larger body weight. 

The average angle of the axis of the QRS complex is 
directed dorsally and the average angle of the T wave axis 
is directed ventrally, indicating a very wide angle between 
the two. Microfilm $2.00; Xerox $5.60. 114 pages. 


THE RESPONSE OF THE OCULO-MOTOR SYSTEM 
TO VISUAL STIMULI IN THE HORIZONTAL PLANE 


Gerald Westheimer, Ph.D. 
The Ohio State University, 1953 


The experiments were designed to study the nervous 
and muscular mechanisms that initiate and execute eye 
movements in response to visual stimuli in the horizontal 
plane. 3 

To achieve this, a method was developed of photo- 
graphically registering horizontal eye movements with a 
precision of about one millisecond in time and five to ten 
minutes of arc in the dimension of the eye movement.: The 
apparatus (Fig. 1) consists of an American Optical Com- 
pany “Ophthalmograph” eye movement camera which has 
been modified in several ways. The film is moved by a 
sprocket wheel driven by an assembly designed to keep the 
motion at a uniform rate. A constant speed electric motor 
geared down by a series of pulleys keeps the film speed at 
87 mm. per second. The lenses were replaced by a pair 
of coated achromats of 26 mm. aperture each combined 
with a cylindrical lens so as to produce a vertical streak 
image of the reflection from the corneas of the specially 
constructed light sources. To ensure the recording of 
only the horizontal components of the eye movements a 
narrow horizontal slit was positioned just in front of the 
film. 

The stimulus throughout was a small light spot in an 
otherwise dark and structureless surrounding, except on 
one occasion when a pair of such spots was used. 

The response to a step stimulus, i.e., the instantaneous 
displacement of the light spot from one position in the 











TOP VIEW 


Fig. 1. Diagram of optical sys- 
tem of *“Ophthalmo- 
graph” eye movement 
camera. : 


visual field to another one in the same horizontal plane, 
consists of a saccadic movement. Such a movement, when 
studied with the high magnification in the time dimension 
permitted by the resolving power of the instrument, shows 
certain characteristics not previously described. There is 
a high degree of simultaneity of onset of the movement in 
the two eyes; there is a rapid acceleration to a maximum 
velocity which is a nonlinear monotonically increasing 
function of the extent of the movement; and the eyes come 
to a stop after a significant overshoot and with minute os- 
cillations around the final position (Fig. 2). 
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Fig. 2. Typical saccadic eye movement re- 
sponse to a 20° step stimulus given 


at S. Time line interrupted every 10 
milliseconds. 





It is concluded from the present findings and in the 
light of physiological evidence from other sources that a 
saccadic eye movement is initiated as a single, unitary 
step by means of a single change in innervation to each of 
the muscles involved. This produces a change in the ten- 
sion of the various muscles, a change which may be con- 
sidered to be effected extremely rapidly. The eyeball then 
assumes its new position in the orbit as dictated by this 
torque produced by the changes in muscle tension and the 
forces opposing it: friction, inertia, and elasticity. 

Making the somewhat idealized assumption that the 
change in net torque on the eyeball as a result of the 
changes in muscle tension is effected instantaneously, the 
writer suggests a formulation of these mechanical orbital 
factors which has the following form: 


A,6+A,0+A,9=K 
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Here 9 is the variable denoting the angular orientation of 
the eyeball in the orbit, and A,, A,, and A, are constants 
related respectively to the inertia of the eyeball, the fric- 
tion in the orbit, and the elasticity of the tissues resisting 
the change in position, particularly that of the opposing 
muscle passively resisting stretch. 

Approximate numerical solution of the parametric 
form 
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of this equation (Trimmer’) for the case of a typical eye 
movement as illustrated in Figure 2, yields approximate 
values of ¢ = .7 and w,, = 120 for the system constants. On 
applying these to the case of the slow, smooth following 
movements, the writer reaches the conclusion that the 
latter may indeed be regarded as expressions of changes 
in innervation to produce such movements, changes not in- 
fluenced to any observable extent by orbital mechanical 
factors. | 

Many previous investigators have found differences in 
maximum eye velocities during saccadic movements de- 
pending on the direction of movement and whether that 
movement was in or out with respect to the median plane 
of the body or the primary position of the eye. A detailed 
statistical study in three subjects shows that such varia- 
tions do in fact occur at statistically significant levels but 
that these variations do not present a consistent pattern 
from one individual to another. | 


The response to horizontal pulse stimuli, i.e., momen-_ 


tary (40 - 500 milliseconds) displacement of the stimulus 
to another position and immediate return to the original 
one, consists firstly of a saccadic movement bringing the 
eyes fully over to the new position. The reaction time for 
this movement is of the order of 120 - 140 milliseconds. 
A return sweep occurs either 200 - 250 milliseconds after 
the eye has reached the new position or about 120 milli- 

_ seconds after the return of the stimulus to its original 
position, whichever is the later. 

When the visual stimulus is moved horizontally with a 
constant angular velocity, smooth following movements 
are induced. There is a reaction time of nearly 200 milli- 
seconds, after which a saccadic movement occurs which 
brings the eyes directly onto the stimulus and the eyes 
immediately commence to move with a constant velocity. 
The latter is usually closely related to the stimulus 
velocity, particularly when this is small; for high stimu- 
lus velocities the velocity of the smooth following move- 
ments lags considerably. The position error thus intro- 
duced is eliminated or reduced by saccadic movements. 
Substantially similar results are obtained when the stimu- 
lus is only intermittently exposed. When as few as four 
stimuli of ten millisecond duration each are presented 
every second in the spatial sequence dictated by a target 
moving with a constant velocity, smooth constant velocity 
following movements are induced, although the latter are 
usually inaccurate in velocity and frequently interrupted 
by saccadic movements. 

The conclusion is drawn that smooth constant velocity 
movements constitute a basic response pattern and that 
they may be induced by the perception of movement. 

When a moving target is following a course which is 
unknown and unpredictable to the observer, the visual 





tracking mechanism makes use of only saccadic and 
smooth constant velocity movements. The latter are modi- 
fied in discrete steps at intervals of not less than 100 
milliseconds. Changes in position or velocity of the stim- 
ulus precede concomitant changes in response by an inter- 
val equal to the reaction time for such visual responses 
(Fig. 3). 


Fig. 3. Typical eye movement response (two light 
traces) to an unpredictably moving visual 
stimulus (heavy trace). Length of record 
about one second. Separation of traces 
at beginning of record corresponds to 
situation when both eyes are accurately 
fixing target. 


When a relatively simple movement pattern is used, 
such as a stimulus moving horizontally with velocity 
changes corresponding to a sine wave, it is found that the 
usual tracking mechanism operates for only a few cycles. 
Learning and anticipation then becomes evident: there is 
little or no time interval between stimulus and response 
changes and smooth changes in the velocity of following 
movements are observed for the first time. 

A dissection of the time interval between the onset of a 
visual stimulus and the eye movement response into its 
various phases enables the conclusion to be drawn that a 
minimum of 20 neurons seems to be interposed between 
the first line of receiving neurons in the visual cortex and 
the oculomotor centers in the brain stem. This effectively 
removes the eye movement responses studied here from 
the realm of simple reflexes. | 

The concept of a biunique relation between innervation 
sets and the eye muscles and eye positions in the orbit 
may be viewed as fully in accord with modern theories | 
concerning proprioception and the eye muscles. Thus any 
efferent impulses originating in the eye muscles or their 
tendons would travel by way of the motor nerves only as 
far as the oculomotor nuclei and there exert a regulating 
influence over the actual innervation sent out by them to 
produce a given movement. The position of the eyes in the 
orbit would then be controlled by an invariant impulse pat- 
tern from the higher centers to the motor nuclei, and this 
impulse pattern would, in the absence of visual stimuli, be 
the sole extent of the higher centers’ source of informa- 
tion of the eye position. 

Microfilm $2.00; Xerox $4.60. 88 pages. 


1. Trimmer, J. D. Response of Physical Systems. 
New York: John Wiley and Sons, 1950, p. 50. 

Abstract published by special arrangement with The 
Ohio State University. 
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BRITISH POLICY IN TANGANYIKA: A STUDY .OF 
ITS DEVELOPMENT IN RELATION TO CHANGING 
CONCEPTS AND NEEDS, TO THE LEAGUE OF 
NATIONS PERMANENT MANDATES. COMMISSION, 
AND TO THE UNITED NATIONS 
TRUSTEESHIP COUNCIL 
(VOLUMES I AND II) 


(L. C. Card No. Mic 59-1216) 


Chieh Yue Jesse Chiang, Ph.D. 
University of Washington, 1958 


Supervisor: Professor Linden A. Mander 


The present dissertation is a documentary inquiry and 
factual analysis of British policy in Tanganyika between 
the two World Wars and since World War II. It is alsoa 
comparative study of the role of the League of Nations with 
its representative organ, the Permanent Mandates Com- 
mission, and that of the present United Nations with its 
Trusteeship Council and to a lesser extent the General As- 
sembly, in Tanganyika. It is also an inquiry into indirect 
rule, its meaning and purpose, with Tanganyika as a case 
study. 

The dissertation is, however, much wider in scope and 
implication than the title suggests. It attempts to analyze 
the nature of the gravest problems concerning non-self- 
governing territories in the present century, namely, eco- 
nomic development and political advancement. Those are 
directly related to the serious problems of land alienation 
and native labor. 

Prior to World War I, British policy of indirect rule 
recognized the intrinsic values of the African way of life 
and regarded native administration as not only good for 
native self-government but as also indispensable for native 
social well-being. Indirect rule also protected native land 
and native labor from alienation and recruitment, and re- 
garded Africans, including laborers, as members of the 
State rather than as * assets” for production and develop- 
ment, as Lord Lugard once put it. 

Since the last war, British policy of development has 
been marked by an obvious departure from the original 


indirect rule, particularly between the years 1920 and 1930 


when Sir Horace Byatt and Sir Donald Cameron were Gov- 
ernors of Tanganyika. They were known for their consci- 
entiousness toward the mandate obligations and were 
scrupulous in protecting African land and native labor. 
Whereas the indirect rule placed great emphasis on the 
preservation of native institutions and the maintenance of 
native authorities, the post-war policy has aimed at trans- 
forming native institutions into a representative system of 
local governments of the European type. The development 
schemes initiated by the Administering Authority and fully 
endorsed by the settlers do not appear to be in accord with 
the needs and wishes of the indigenous population. It is a 
development, as records have shown, that demands native 
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labor and absorbs native land, and weakens the very foun- 
dation of African community. What has been “accom- 
plished” in the political advancement and economic devel- 
opment as such has admittedly been done by constant and 
unceasing “persuasion” and even by outright coercion as 
the case of Meru has indicated. 

On the whole, the Permanent Mandates Commission’s 


attitude toward economic development and investment, its 


close supervision over possible “closer union”, its con- 
cern over the integrity of the native home and community, 
its vigilance in the protection of native labor and native 
land, were all in accord with the principles of the Mandates 
System and in no way prejudiced but, on the contrary, 
helped, the eventual African independence of Tanganyika. 
On the other hand, the same cannot be said about the 
Trusteeship Council despite its additional instrumentalities 
of visiting missions and oral petitions. While the Council 


disapproves land alienation, it favors the policy of estab- 


lishing a stable native labor force and encourages the 
“modernization” of native administrations and African 
basic patterns of life. This contradictory position of the 
Council shows its inadequate sense of appreciation of the 
inextricable unity underlying the problems of land, labor, 
economic development and political advancement. Conse- 
quently, the Council disapproves the symptom but endorses 
the cause. | 

The Council has not been particularly aware of the im- 
portant distinction between the European development and 
the native development, for it has often undiscerningly 
praised the communication schemes as such of the Admin- 
istering Authority and the achievements of water and food 
storage departments of the Tanganyika Government in one 
bundle. The present dissertation distinguishes these two 
fundamentally different natures of development as well as 
tue “policies” of the Administering Authority and the Tan- 
ganyika Government. 

Despite the clear stipulations in Article 76 (b) of Chap- 
ter XII of the Charter of the United Nations, the Council 
appears to believe that elections, political parties and rep- 
resentative institutions are political cure-alls for all sit- 
uations of all peoples at all times. The Administering 
Authority’s policy of imposing an alien system on a people 
without any serious attempt to seek their needs and wishes 
has been heartily endorsed and encouraged by the Council 
as necessary measures for political advancement. 

The official records as well as specific resolutions of 
the Council reveal its non-appreciation of the meaning and 
the purposefulness of African traditionalism and African 
tribalism. The principle of self-determination appears to 
be almost a forgotten subject in the deliberations of the 
Council which, unlike the Mandates Commission, is com- 
posed of come-and-go career diplomats and government 
representatives. 

The present dissertation devotes considerable space to 
the nature ofthe African nationalists, and African national- 
ism, as wellastothe nature of tribalism and traditionalism. 
From a careful study of Annual Reports on Tanganyika, 
between 1920 and 1939, and from 1947 up to the present, 
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the relevant articles written by field administrators in the 
Journal of African Administration, and the authoritative 
statements and evaluations of noted personnel, such as 
Lord Lugard, Lord Hailey, Dr. Meek, Dr. Mair, Professor 
Vincent Harlow, Sir Edward Twining and others, it is not 
difficult to conclude that the true African nationalism is 
none other than historical Africanism, whose indispensable 
ingredients are African traditionalism and African tribal- 
ism and above all the millions of Africans themselves, and 
that the so-called nationalists are quasi-Westernized, am- 
bitious intellectuals, whose strength and following have 
been exaggerated by uninformed “well-wishers” to a de- 
gree out of all proportion to the reality of the situation. 
Indeed, as the present study shows, much more thought 
should be given to the relations between nationalism and 
tribalism than has been done. A tendency exists to regard 
European nationalism as a pattern which other countries 
should follow. But nationalism in Europe arose out of 
European conditions, and it is illogical to expect that “na- 
tions” born in other cultures will exhibit the same char- 
acteristics or embody the same institutions. And the grave 
evils which have attended Europe and the West generally, 
as well as the compelling need to build a more closely in- 
tegrated world, should inspire both Europeans and Africans 
alike to examine more critically and more creatively the 
place of nationalism in the twentieth century. | 
Microfilm $11.00; Xerox $40.60. 880 pages. 


A HARD LOOK AT THE TRAINING 
GROUND THESIS: A STUDY OF COUNTY AND 
TOWNSHIP EXPERIENCE IN THE BACKGROUNDS 
OF LEGISLATORS, SELECTED EXECUTIVE 
OFFICERS, AND SUPREME COURT JUSTICES 
IN FIVE STATES 


(L. C. Card No. Mic 59-2106) 


Patrick James Conklin, Ph.D. 
University of Michigan, 1959 


This thesis is an examination of the claim that counties 
and townships are the training grounds of state legislators, 
state executive officers, and state supreme court justices. 
It endeavors to determine how many of these officers ina 
twenty year period had experience in county, township, 

- municipal, or school district offices, and what individual 
offices were held. The data are analyzed from two points 
of view: first, from the point of view simply of numbers 
of individuals claiming experience at one of the levels of 
local government; second, from the point of view of the 
numbers of individuals holding the offices on one of the 
levels of local government. The objects of the analyses 
are to determine if significant numbers of state officers 
served on a level of local government, and to determine 
as well if a significant number of individuals held each of 
the offices on a level, or whether one or two of the offices 
on a level accounted for most of the claims of experience. 

The data were gathered from the autobiographical 
sketches of the state officers concerned. These sketches 
appeared in the official state Blue Books, Manuals, or 
Legislative Directories of the states of Michigan, Nebraska, 
Illinois, Vermont, and North Carolina. The five states se- 
lected for study possess a variety of local government 





forms which are materially important to the study. In 
Michigan, every county has townships. In Nebraska, most 
counties do not have townships, but some do. In Illinois, 
most counties have townships, but a few do not. In Ver- 
mont, towns are the most important units of local gov- 
ernment and counties are virtually insignificant. In North 
Carolina there are no townships for governmental pur- 
poses. 

The results of the study show that fewer than half the 
legislators, on the average, have experience on any one 


level of local government. In Vermont, however, well over 


half the town representatives and senators had town ex- 
perience. The pattern for executive officers and supreme 
court justices showed that they, as a rule, did not have ex- 
tensive county or township officeholdings in their back- 
grounds. The study also shows that the local office most 
frequently held by state officers was that of county com- 
missioner or county supervisor, and not that of county 
prosecuting attorney, as one might believe. 

There were wide variations in the percentages of indi- 
viduals with local experience at the county or township 
levels among the three branches of government within a 
state, and among the five states. The study did not prove, 
however, that the variations were caused by the presence 
or absence of a particular level of local government, or 
that sheer numbers of units of local government were re- 
lated to the numbers of state officers with local experience. 
The data suggest, however, that experience as a county 
board member is more likely to be found in the experience 
of state officers in those states where both counties and 
townships exist as active units of local government. 

The conclusions of the study are that in no state are 
counties, townships, or towns “training grounds” for all 
three branches of state government, and that no training 
ground claim can stand, unrestricted, in any of the five 
states studied. 

Microfilm $4.00; Xerox $13.40. 309 pages. 


PARKS AND RECREATION IN THE SEATTLE 
METROPOLITAN AREA: A STUDY IN POLICY 
DEVELOPMENT AND ADMINISTRATION 
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Garland A. Haas, Ph.D. 
University of Washington, 1958 


Adviser: Donald H. Webster 


This study is concerned with the origin, development, 
and present status of public policy and administrative 
practices for parks and public recreation in the Seattle 
Metropolitan Area. This study was undertaken with the 
objective of providing data and posing questions which will 
be helpful in creating a better understanding of the prob- 
lems of developing and administering parks and recreation 
in an emerging metropolitan area. 

In the process of analysis these questions received 
primary attention: 

1. When did parks and recreation consciousness de- 
velop in the communities? How have population growth 
and other special problems associated with this growth 
influenced the development of administrative patterns for 
parks and recreation in the area? 
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2. How are parks and recreation administered and fi- 
nanced in the Seattle Metropolitan Area? How did types of 
administrative organizations evolve? What types of man- 
aging authorities are most common? How did the com- 
plexities of administrative devices develop? 

3. What regional park and recreation problems have 
emerged? How may a regional park and recreation ser- 
vice be developed without interfering with local government 
autonomy? How should a regional park and recreation 
system be administered and financed? 

The study is limited to aspects of development of policy 
and administrative organization. Other phases of parks 
and public recreation (such as problems of program, per- 
sonnel, and staff relationships) were not considered although 
they are germane tothe problem. In addition, consideration 
was given only to those practices of tax-supported agencies 
specifically established to administer parks and recreation. 

In presenting the data, the study was divided into nine 
chapters. The first two chapters describe the unique char- 
acteristics of the region with special emphasis on popula- 
tion growth patterns. Chapters three and four present in- 
formation on the development of municipal, county and 
state parks in the Seattle Metropolitan Area. The following 
four chapters describe the “tools” --legal, financial and 
administrative--which are available to the local govern- 
ments of the area in meeting their park and recreation 
responsibilities. In the final chapter recommendations are 
made as to ways and means by which governmental inte- 
gration and coordination for parks and recreation may be 
developed on a regional basis. 

A number of conclusions were drawn from the study. 

1. The cities and towns in the Seattle Metropolitan 
Area are primarily concerned with providing local parks 
and recreational facilities which serve the neighborhood, 
community and city-wide needs of their inhabitants. 

2. King County also has been primarily concerned with 
providing what is essentially a local (as opposed to a 
county-wide or regional) service for the residents of the 
smaller cities and the unincorporated areas of the county. 

3. No well-defined policy of serving the park and rec- 
reation needs of the entire metropolitan area has been 
established by either the cities of the area or King County. 
In short, although the interchange and interdependence of 
people within the region calls for some unity of interest 
in public provision for parks and recreation, there is, at 
present, no coordination of park and recreational manage- 
ment or planning. 

A number of approaches to a solution of the foregoing 
problem are suggested including: 

1. The development of cooperation in park and recre- 
ational planning and area development among the many 
agencies administering parks and recreation in the Seattle 
Metropolitan Area. 

2. A reappraisal of the responsibilities of the park and 
recreation agencies of the area. The conclusion is reached 
that: (a) Services essentially local in character should 
be administered by local government entities or munic- 
ipalities. (b) Services essentially regional in character 
should be administered and financed by the county. 

(c) Local recreation service to the populated “fringe 
area” of unincorporated county territory should be pro- 
_ vided by the county but should be financed by the “fringe 
area” benefited. 
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SEARCHES AND SEIZURES UNDER 
THE FOURTH AMENDMENT OF 
THE CONSTITUTION 


(L. C. Card No. Mic 59-1973) 


Harold Frank Way, Jr., Ph.D. 
Cornell University, 1958 


Long before the framing of the Fourth Amendment to 
the federal Constitution the English common law had begun 
to develop procedural protections against the arbitrary 
invasion by the government of individual privacy. By the 
1760’s both the English and American colonial struggle 
against unreasonable searches and seizures came to a 
climax. In 1765 in England the courts ruled that general 
warrants were in violation of the common law. In the 
American colonies the writs of assistance, as general war- 
rants, were similarly attacked by men like James Otis. 
The colonists lost the legal struggle against the writs but 
won the revolution, which was in part aimed at such arbi- 
trary governmental procedures as the writs of assistance. 

When the Bill of Rights was framed in 1789 the pro- 
tection against general warrants was broadened into a pro- 
tection against all unreasonable searches and seizures. 
However, it was not until 1886, in Boyd v. United States, 
that the Supreme Court made a definitive statement on the 
Fourth Amendment. In this case, which set the pattern for 
a liberal interpretation of the protection of privacy, the 
Court related illegal searches and seizures to the Fifth 
Amendment’s protection against compulsory self-incrim- 
ination. In 1914 the Supreme Court made possibly its most 





important contribution to the protection against unreason- 


able searches and seizures. In the famous Weeks case the 
Court held that an individual who had been injured by an 
illegal search and seizure could offer a pre-trial motion 
for the return and/or suppression of the illegally seized 
evidence. On the federal level it is only through the force 
of the Weeks rule of exclusion that an individual’s protec- 
tion of privacy is made meaningful. The rule not only 
affords satisfaction to the injured party, but it also acts as 
a strong deterrent to illegal enforcement of the law. The 
arguments of those opposing the Weeks rule are consid- 
erably weakened when it is discovered that most of their 
arguments fall short of being legally and historically sound. 
For example, these opponents of the rule argue that it vi- 
olates the common law of evidence and yet research re- 
veals that the American common law of evidence on this 
point, as announced in an early Massachusetts case, itself 
rested upon a tortured construction of two English cases. 

The federal law of search and seizure, which is largely 
a result of interpretations of the Fourth Amendment made 
since 1914, has generally been alert to the protection of 
individual privacy. However, there are several areas at 
the present time which need closer judicial scrutiny. Some 
of the current problems are: 

1. The dual standard of probable cause, that is the fed- 
eral courts have developed a standard of probable cause 
for search and seizure cases where the warrant is validly 
dispensed with, arrest and moving vehicles, which is con- 
siderably less exacting than the one demanded for the is- 
suance of a warrant. 

2. The requirement of standing to assert the protec- 
tion of the Fourth Amendment under the Weeks rule has 
weakened the application of the rule. 
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3. The failure of the lower federal courts to allow the 
Fourth Amendment to be applied to civil proceedings to 
which the government is a party rests upon a fundamental 
misconstruction of the amendment. 

4. The rapid increase of searches and seizures inci- 
dental to arrest and the corresponding increase of the 
physical scope of this search and seizure allowed by the 
courts is leading to a situation in which the normal proc- 
ess for the invasion of privacy by a warrant will be a thing 
of the past. 

In all of these situations the courts are pressed by de- 
mands for adequate powers for criminal law enforcement. 
Undoubtedly the Fourth Amendment is a limitation upon 
the government in the execution of its powers and that of 
course is the purpose of the amendment. : 

Microfilm $5.70; Xerox $19.80. 445 pages. 
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This study seeks to illuminate the judicial process by 
comparing the judicial attitudes and values of Justices 
Stephen J. Field and Samuel F. Miller as these were re- 
flected in their judicial behavior throughout the twenty- 
seven years that they sat together on the United States 
Supreme Court. The introductory chapter discusses 
briefly the state of contemporary knowledge about the ju- 
dicial personality and the judicial process, and points out 
how some of the modern techniques of political science 
research have been applied to the study of courts and. 
judges. It is then suggested that the comparative method, 
by adding a second dimension to the familiar studies of 
the judicial record and philosophy of individual justices, 
might increase our understanding of this dynamic area of 
human behavior, By applying the same analytical tools 
to more than one justice, facing the same issues in the 
same political, social and economic climate, we can dis- 
cover correspondences and divergencies that may illumi- 
nate the judicial process in a way that other types of 
studies do not. 

After a short sketch of the character and career of 
Justices Field and Miller prior to the appointment of each 
to the Supreme Court (Chapter II), the record of the two 
men on the specific constitutional issues that confronted 
the Court during their tenure is subjected to analysis. 
These issues include: (1) Questions of National Power 
(Chapter III), (2) Property Rights and the Public Interest 
(Chapter IV), and (3) Constitutional Limitations, including 
Federalism, Separation of Powers and Civil Liberties 
Issues (Chapter V). In Chapter VI, an effort is made to 
draw together the strands that composed the conception of 
the judicial function that motivated Justices Field and 
Miller. The concluding chapter sets out the author’s con- 
clusions concerning the extent to which these conceptions 
of the judicial function are or are not, in the light of the 
role of the Supreme Court in our political system, appro- 
priate guides to judicial action. | 





With respect to the two Justices studied, the compar- 
ative method demonstrates (1) that Field was often more 
liberal in outlook than is commonly supposed, but that he 
was nonetheless a full-fledged judicial “activist,” in the 
sense that he sought to import into the Constitution the 
economic and social ideas he thought essential to the good 
society; and (2) that Miller was more conservative in his 
social and economic philosophy and was more a child of 
his times than is generally assumed, and that it was his 
fairly consistent use of the canon of judicial restraint that 
explains his appeal to twentieth century progressives. 

The general conclusion of the study is that Justice 
Miller possessed in larger measure the qualities that we 
deem appropriate in appellate judges. But since it is con- 
tended that the highest function of the Supreme Court is to 
impute to the Constitution the highest ideals and aspira- 
tions of the American people, it is felt that neither Justice 
espoused a wholly satisfactory conception of the judicial 
function. Justice Field’s notions about the role of the 
Court were carried to their logical conclusion. by the con- 
servatives on the pre-1937 Court, with the tragic conse- 
quences that are now familiar history. Justice Miller’s 
restrained view of the judicial function, because it left 
little room for affirmative judicial guardianship of the 
basic personal liberties, is of limited usefulness as a 
guide to judicial action. 

Microfilm $4.45; Xerox $15.00. 346 pages. 
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This study is concerned with the definition of the role 
of the political party in state legislatures. Since all states 
excepting Minnesota and Nebraska elect state legislatures 
under party labels, it is desirable to describe the function- 
ing of party machinery in the sessions of the legislature. 
This study is specifically concerned with the behavior of 
the Democratic and Republican parties in the Missouri 
House of Representatives. 

Three methods were used to gather the data needed for 
the study: (1) analysis of roll call votes; (2) questionnaires 
obtained from the representatives; and (3) personal ob- 
servation by the writer. 

There are several drawbacks to the use of roll call 
analysis but it is most valuable in describing legislative 
behavior because it is a measurable public record of leg- 
islative action. In this study roll call analysis was used 
to identify the extent of party voting in which the two par- 
ties opposed each other. 

The second method of accumulating data was a ques- 
tionnaire. This questionnaire, designed to supplement the 
information in the Official Manual of the State of Missouri, 
was the basis for a section describing some character- 
istics of the legislators. | 

The writer was in a fortunate position to observe ac- 
tivities of the Missouri House, since he was a member of 
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the body during the period studied. The ability to partic- 
ipate in committee and floor actions, to observe party 
caucuses, and close personal contact with members of the 
House furnished information on party behavior not readily 
available to an outsider. 

It was discovered there was only a moderate degree of 
party voting in the House. In the 1955 session only 134 
roll call votes, or 12 per cent, of a total of 1084 roll calls 
were characterized by party voting with 80 per cent of the 
voting members of one party opposing 80 per cent of the 
voting members of the other party. In the 1957 session, 
only sixty-nine votes, or 7.5 per cent, of a total of 910 roll 
calls were characterized by such conflict. 

The most important role of the parties seems to lie in 
their activity in organizing and providing for the continu- 
ing operation of the House. They are undoubtedly more 
important in facilitating the making of law than they are 
in actually making the laws. State party issues in contrast 
with possible national party issues seem to be negligible. 
The party is of only moderate importance in providing 
basic alternatives to the voters on state issues. Parties 
aid in establishing a setting where decisions can be made 
but they seem to be of only moderate importance in the 
‘basic duty of legislatures: making basic policy decisions 
in the form of laws by which state citizens are governed. 

Microfilm $3.00; Xerox $10.20. 230 pages. 
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(L. C. Card No. Mic 59-1486) 
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Every May Day and every Anniversary of the October 
Revolution the Central Committee of the Soviet Union pub- 
lishes a list of slogans for the forthcoming holidays. This 
dissertation deals with the lists that were published from 
the inception of the USSR through October, 1954. 

Part I of the study examines the “theory” of Soviet. 
slogan-making, the development of the celebrations which 
encompassed the May Day and Anniversary of the October 
Revolution holidays, and the place of the Central Commit- 
tee slogans in those celebrations. The study notes the 
increasing utilization of the great national holidays as oc- 
casions for proclaiming vast and demanding production 
campaigns and it further indicates the mounting vigor with 
which those campaigns were pushed. The progressive in- 
undation of the Soviet citizen by the slogans is depicted. 
As the holidays approached, wherever the Soviet citizen 
turned -- at work or in his apartment, in the street or at 
_ his club -- he was accosted by the May and October slo- 
gans, constantly ordering him to fulfill his pledges and to 
realize the Party’s production goals.. The study also in- 
dicates that whereas the pressures in the propaganda 
attack to achieve the holiday objectives in factory and on 





the farm were heightened unstintingly, the forms of the 
attack, once established, tended to remain static. 

In Part II content analysis is employed to probe the 
slogans further. The data obtained revealed that over the 
years the number of slogans per list multiplied steadily, 
that the slogans themselves grew longer, became almost 
uniformly exclamatory and predominantly imperative in 
structure. It was discerned as well that once respected 
words were eliminated from the slogans and that the slo- 
gans, in form and language, adhered increasingly to a 
stereotype. 

The researching of the slogans seemed to indicate a 
pattern of pressure increasing unmistakably during the 
first four decades of Soviet history. It is almost axiomatic 
that in the field of military tactics the Soviets have long 
been firmly committed to the technique of the mass attack. 
Apparently, they were similarly committed in the field of 
propaganda during the periods under examination. Even 
before World War II, the slogans had grown much in num- 


ber, length and insistence over their immediate post-rev- 


olutionary predecessors. The process was intensified 
during the War and abated not at all after it, when first 
every effort had to be bent to achieve reconstruction as 
rapidly as possible and then the capitalist lands had to be 
overcome and surpassed. Pressure after pressure was 
applied to the masses -- in the slogans and elsewhere -- 
to get them to carry out the ambitious program of the 
Party. Evidently it was felt that only by massively and 
ever more determinedly attacking the masses would the 
Party demands be met. 

The study goes on to observe that while using the mass 
attack approach the Soviet power achieved notable succes- 
ses. This is not to imply that the successes were due to 
that approach necessarily, merely that the Soviet power 
used that approach and, while using it, was successful. 
Another might have stood it in better stead. However, hav- 
ing achieved success while employing the mass attack, 
Stalin and his cohorts seemingly came to regard it as a 
source of victory. They turned to it over and over again, 
each time following the same formula, increasingly using 
the same words, the same phrases in an attempt to repeat 
earlier triumphs. Thus was established a modus operandi 
that remained largely unbroken even two years after Sta- 
lin’s death. Microfilm $2.85; Xerox $12.40. 220 pages. 
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The dissertation traces the full cycle from prepara- 
tion of budget estimates through final approval of the Aud- 
itors’ reports. In preparing the estimates, the Budget 
Division examiners and departmental officers consult fre- 
quently, considering the financial impact of constant over- 
head costs plus those arising from resolutions of the 
Assembly or any of the Councils. When the Controller 
and the Secretary-General are satisfied with the budget 
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document, in terms of both form and content, it is trans- 
mitted to the Advisory Committee on Administrative and 
Budgetary Questions. 

This body, composed of nine theoretically independent 
experts, examines the budget along with the administra- 
tive organization of the Secretariat, and in closed sessions 
arrives at figures somewhat lower than those proposed by 
the Secretariat, and forwards its recommendations to the 
Members five weeks before the Assembly convenes. 

In the Fifth, or Administrative and Budgetary, Com- 
mittee, on which all Members are represented, the Secre- 
tariat estimates and Advisory Committee recommendations 
are examined and debated during the first reading, which 
is interspersed with general debate. After tentative figures 
are voted for each of the budget sections, and supplemen- 
tary estimates are considered and adopted, the Fifth Com- 
mittee proceeds to the second and final reading, in which 
firm figures are voted for each section. 

To finance the budget passed by the Assembly, Mem- 
bers are assessed a percentage share on the basis of a 
scale drawn up by the ten-member Committee on Contri- 
butions and approved by the Fifth Committee and the As- 
sembly. Contributions are due, but seldom remitted by 
January 31st of the year to which they apply, and are paid 
primarily in U.S. dollars, although certain Members are 
given an opportunity to pay partly in other currencies 
which the Organization will spend during the year. 

While awaiting receipt of contributions, and also to 
meet unforeseen or extraordinary expenses, the Secretary- 
General may turn to the Working Capital Fund, compris- 
ing Members’ advances and currently maintained at 
$21,500,000. 

In the administration of expenditures, the Secretary- 
General exercises considerable latitude. The relatively 
small chapters and items of the budget are not generally 
considered binding, so that he may operate within the sec- 
tional limitations; furthermore, the budget resolution an- 
nually provides that he may make transfers within sections 
at will, and that inter-sectional transfers may be made 
with the approval of the Advisory Committee. 

After receiving their allotments from the Controller, 
the departmental executive officers must certify each pro- 
posed expenditure of $500 or more as to legality and pro- 
priety. When the Accounting Division verifies that an 
adequate allotment balance is available to the department, 
the supplies or services may be contracted for. Invoices 
are only paid following another Accounting Division ap- 
proval, and the transaction must later be examined by the 
Internal Audit Service. 

The internal post-audit is followed by an external audit 
conducted by a Board of Auditors, representing the Aud- 
itors-General of three Members elected by the Fifth Com- 
mittee. Upon completion of the audit, a detailed report is 
rendered by the Board, and the Fifth Committee examines 
it in conjunction with the observations of the Advisory 
Committee. 

It is concluded that the process, from a mechanical 
point of view, is open to little criticism, but that the con- 
sideration of the financial implications of work-program 
decisions suggests too great an interest in economy, and 
too little a concern over the long-range importance of 
such programs to the success of the United Nations. 

- Microfilm $5.90; Xerox $20.60. 463 pages. 
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James Howe Bahti, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to investigate the develop- 
ment of the concept of personnel integration in the Foreign 
Service of-the United States, summarize the work proc- 
esses of the Secretary of State’s Public Committee on 
Personnel (the Wriston Committee) and its recommenda- 
tions concerning personnel integration, describe the man- 
ner in which the Department of State implemented these 
recommendations and some of the major problems it en- 
countered, point out other problems of a long-range na- 
ture that have arisen as a result of the personnel integra- 
tion program, and suggest means by which the negative 
aspects of. these problems can be minimized. 

Three methods were used to assemble the information 
necessary for this study. First, the applicable laws, reg- 


‘ulations, orders, circulars, articles, books, reports, and 


other publications were read. Second, there was extensive 
correspondence with the former staff of the Wriston Com- 
mittee, Foreign Service employees, and Department of 
State employees. Third, numerous interviews were con- 
ducted with Foreign Service (integrated, non-integrated, 
and regular), Department of State, and Bureau ofthe Budget 
personnel. In addition, the writer has served for over 
three years in the Foreign Service in various capacities, 
including that of personnel officer. 

The Wriston Committee, like virtually all such com- 
mittees preceding it, recommended an amalgamation of 
Department of State and Foreign Service personnel at the 
officer level. This program was carried out by the De- 
partment in approximately two years, in the course of 
which administrative problems arose in the areas of sal- 
aries, examination procedures, maximum entry age, and 
promotion of integrated personnel. In addition, subsequent 
problems involved the number of officer classes, the future 
of the Foreign Service Staff personnel, a future lateral 
entry program, and promotional opportunities for junior 
officers. 

Advantages that can be attributed to the integration 
program include improved Foreign Service administration, 
a growing esprit between the Department and the Foreign 
Service, officer commissions for Staff personnel who had 
been doing officer-level work, and increased opportunities 
for home assignments. Among the disadvantages can be 
listed the haste with which the program was carried out, 
thus integrating persons in positions that had few over- 
seas counterparts and persons with doubtful qualifications. 
Personnel were integrated who would have preferred to 
serve out careers in Washington. The new position and 
future of the remaining Staff employees are as yet uncer- 
tain. Lateral entrants, at least under the 1955 Selection 
Boards, were unintentionally discriminated against. 

To minimize the disadvantages of the lateral entry 
program, the following suggestions are made: review the 
“dual service” positions and eliminate those not suitable; 
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carry on a vigorous * selection-out” program; do not dif- 
ferentiate between Wristonees and non-Wristonees in any 
way in the future; give careful consideration and planning 
to the future of Staff corps personnel; keep subsequent 
lateral entry to a minimum; emphasize the training func- 
tion of the Department; carefully plan officer assignments 
so as best to develop the individual; have a final audit of 
the integration program by the Public Committee on Per- 
sonnel; give the present system a fair trial by eliminating 
reorganizations and administrative changes for a period 
of time. These suggestions assume a well-administered 
Foreign Service which will not lose sight of the individual 
in the greatly enlarged corps. 

Microfilm $2.00; Xerox $6.60. 140 pages. 
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The purpose of this study, part of a larger arid lands 
survey sponsored by the Mexican Institute of Renewable 
Natural Resources, is to describe and analyze several 
patterns of resource use found in the state of Coahuila, in 
northeastern Mexico, and to appraise the relationships 
between them and national resource policy. More than 
two-thirds of Mexico’s land area is considered either arid 
or semi-arid, and these regions are destined to play an 
increasingly important role in the national program of 
economic development which is being promoted. A study 
of resource utilization in this region is appropriate at the 
present time. 

The study is confined essentially to those activities 
directly utilizing renewable natural resources existing 
under arid conditions, and aspects pertaining to irrigation 
development are not dealt with extensively. It is based 
upon analysis and interpretation of official statistical in- 
formation, a general survey throughout the state as a 
whole, and an intensive case study of one municipio, or 
county, utilizing a sample survey method. 

The first part of the dissertation summarizes early 
attempts at settlement of the arid regions, and the more 
recent development measures taken by the national gov- 
ernment. Significant geographical and environmental fea- 
tures of the landscape are indicated and assessed. In the 
second part, three major “resource sectors” of Coahuila 
are delimited and described in detail. These are: Agri- 
culture, Livestock Production, and the Desert Plant Econ- 
omy. The past development, current trends, and future 
prospects of these activities are discussed, and the rela- 

_ tionships existing among them are examined. Their sig- 
nificance to the region and to the nation is evaluated, and 
the major problems associated with them are analyzed in 
terms of governmental policy. The third section presents 
the findings of the case study, which was designed to meas- 
ure the effects of seven years of drought, and to appraise 
the actual impact of public programs upon specified types 
of land use. , 

The study defines several critical problems being cre- 
ated by a rapidly expanding rural population. Foremost 








among these are local and generalized areas of resource 
depletion, a high degree of internal migration, and rural 
underemployment. It indicates changing patterns of land 
use brought on by the growing importance of the small 
landowner, by the activities of specialized interest groups, 
and by the prevailing insecurity of land tenure. Through- 
out the study the predominate role of the federal govern- 
ment as a causal factor in influencing these shifting pat- 
terns of resource use is demonstrated. 

The study concludes that present forms of national re- 
source policy are not conducive to the fullest development 
of the natural resources of this area, and that in some in- 
stances federal programs have had detrimental effects 
upon resource management. It further concludes that tech- 
nological and managerial innovations will have to be in- 
troduced in order to increase the productivity and con- 
sumption levels of the rural populations in these areas. 
Finally, the study points to the need for a more compre- 
hensive, coordinated, and flexible resource policy for the 
arid regions of Mexico, and it suggests that measures for 
the promotion and stimulation of local responsibility and 
initiative towards resource management should be a prime 
Objective of future policy formulation. 

Microfilm $4.45; Xerox $15.00. 347 pages. 
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This thesis is a description and analysis of informal 
administrative adjudication. By contrasting the use of in- 
formal and formal procedures in the administrative proc- 
ess the overwhelming predominance of informal procedure 
is emphasized both in quantitative and in qualitative terms. 

The thesis delineates the following categories for the 
purpose of analysis: (1) the use of shortened procedure 
in the formal adjudicative stage; (2) the adjudication of 
application cases; (3) the adjudication of complaint cases; 
(4) adjudication within the “pure” administrative process 
where decisions are made entirely on the basis of techni- 
cal considerations. 

Nine characteristic administrative agencies are ex- 
amined from which an accurate composite picture of the 
administrative process emerges. These agencies are: 

(1) the Securities and Exchange Commission; (2) the Fed- 
eral Trade Commission; (3) the Civil Aeronautics Board; 
(4) the Interstate Commerce Commission; (5) the Federal 
Communications Commission; (6) the National Labor Re- 
lations Board; (7) the Internal Revenue Service; (8) the 
Veterans’ Administration; (9) the Bureau of Old-Age, Sur- 
vivors and Disability Insurance within the Social Security 
Administration. 

Evidence contained in the thesis indicates that, in gen- 
eral, over ninety percent of all cases coming within the 
jurisdiction of administrative agencies are settled through 
informal conferences, correspondence, interviews, and 
inspections. Further, within the formal adjudicative stage 
of the administrative process informal conferences and 
other informal devices are employed extensively. Because 
ofthis formal hearings are frequently rendered unnecessary 
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or relatively meaningless even where appeal has been 
taken to the formal administrative process. 

The reasons for.the predominance of informal adjudi- 
cative techniques are the following: (1) the large volume 
of cases coming within the jurisdiction of administrative 
agencies necessitates expeditious procedure; (2) the delay 
and expense of formal hearings make formal proceedings 
undesirable to the government ‘and to private parties; 
(3) the technical nature of many decisional areas results 
in a strong administrative emphasis upon informal insti- 


tutional decision-making rather than upon adversary hear- 


ing decisions; (4) statutory programs, particularly in the 
benefit area, emphasize the importance of avoiding adver- 
sary situations with respect to private parties; (5) in many 
cases formal administrative adjudication automatically 
invokes administrative sanctions adverse to the. interests 
of private parties. | | 

The thesis concludes that administrative adjudication 
must be thought of in terms of informal procedure. For- 
mal procedures, derived from the common law and de- 
signed to protect individuals subject to governmental ad- 
judication, are no longer-operative to a significant degree 
in the administrative process. Further, because of the 
necessary characteristics of the administrative process 
formalization of administrative procedure in accordance 





with common-law standards is an unrealistic and inappro- 
priate goal. Because judicial standards are not applicable 
to this area an appropriate system of administrative re- 
sponsibility must be formulated relevant to administra- 
tive adjudication. 

Finally, the thesis contains prescriptions relevant to 
administrative responsibility in the informal adminisira- 
tive process. The administrator in the informal process 
will be confronted with a variation of one of two possible 


_ situations when making a decision: (1) standards will 


have been defined for him relevant to the situation in 
question, either in legislation or in administrative direc- 
tives; (2) criteria of action will not be defined, and the 
decision will necessarily be in the discretion of the ad- 
ministrator. The powers of the President should be in- 
creased and the powers of Congress emphasized to provide 
administrative standards of action wherever possible. In 
the area of administrative discretion the lack of defined 
criteria constitutes an authorization for administrators 

to act in accordance with their own criteria, and any ac- 
tion they take in this area is responsible providing it does 
not violate a legislative, administrative, or Constitutional 
standard. An administrative ethic is developed in this 
thesis to guide administrative action in the discretionary 
realm. Microfilm $5.60; Xerox $19.60. 439 pages. 
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A STUDY OF SCHOLASTIC ACHIEVEMENT 
AS MEASURED BY THREE FORMS OF 
AN INTEREST INVENTORY 


(L. C. Card No. Mic 59-1572) 


William Denham Buel, Ph.D. 
The Ohio State University, 1958 


This study was undertaken with the intention of predict- 
ing success in a specific course of instruction through in- 
terest assessment while at the same time demonstrating 
the relative efficiency of three forms of a self-rating in- 
strument. 

Three hundred items descriptive of elementary psy- 
chology course content and of misconceptions regarding 
psychological phenomena were administered, in check list 
form, to 70 students of elementary psychology for the pur- 
pose of determining preference and discrimination in- 
dices from the interest intensity responses made to each 
item. The mean of the interest intensity responses to each 
item served as the preference index. The discrimination 
indices were determined against a criterion in the form of 
the total raw score grade on the two objectively scored 
midterm examinations in elementary psychology. The dis- 
crimination indices were in the form of biserial approxi- 
mations of the Pearson product moment coefficient of 
correlation. 

From 76 items retained for inclusion in the tetrads of 
the final forms of the interest inventory, a forced-choice 





form, a ranking form, and a check list form were built. 

All three forms of the inventory employed the traditional 
forced-choice tetrad item arrangement, while each form 
required different response sets and different methods of 
response recording. The forced-choice form was responded 
to by 100 subjects, the ranking form was responded to by 
90 subjects, and the check list form was responded to by 


97 subjects. As in the case of the preliminary form all 


subjects were students of elementary psychology. 

The forced-choice form was scored as a forced-choice 
instrument. The ranking form was scored both as a forced- 
choice instrument and as a ranking instrument, while the 
check list form was scored as a forced-choice instrument, 
as a ranking instrument and as a check list. 

From these scores, from the individual subject scores 
on the Ohio State Psychological Examination, and from the 
criterion of objectively determined midterm examination 
scores, correlation matrices were derived for each form 
of inventory. One of these matrices was further broken 
down to account for any differences between engineering 
students and students in general, while another matrix 
was re-calculated so as to demonstrate the differential 
validities of course content and misconception items. Fi- 
nally, the three original matrices were factor analyzed in 
order to account for the relationships demonstrated. 

From the correlation matrices it became apparent that 
for the scales in general the validities were low. The 
supplementary matrices indicate that factual items are 
slightly better predictors of the criterion than are miscon- 
ception items. In the case of both types of items, however, 
the correlations with intelligence were considerable. 
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The factor analysis demonstrated one general factor 
present in the matrix associated with the forced-choice 
form. That factor was intelligence. In the case of the 
factorization of the matrices associated with the ranking 
form and the check list, the same two factors arose in 
both, a general factor of intelligence and a specific factor 
of scoring overlap. 

Comparison of the three forms of inventory suggests 
that the ranking form may have a slight validity advantage 
over the forced-choice form, whereas both the ranking 
form and the forced-choice form exceed the predictive ef- 
ficiency of the check list form. 

Microfilm $2.00; Xerox $6.20. 128 pages. 
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The purpose of this study was (1) to investigate intra- 
family resemblances in inventoried hobby and vocational 
interests and (2) to determine what relationships existed 
between the inventoried vocational interests of boys and 
girls and their parents’ estimations of their interests. 
The Guilford-Shneidman- Zimmerman Interest Survey was 
utilized for the first part and the Kuder Preference Rec- 
ord-Vocational, with modified instructions, for the second 
section of the investigation. 

The total sample consisted of 50 boys and 50 girls, be- 
tween the ages of 13 years and 6 months to 20 years and 
6 months, and their parents. 

The chi square technique was employed to investigate 
intra-family relationships, as measured by the Guilford- 
Shneidman-Zimmerman Interest Survey, on both vocational 
and hobby scores. Corrected phi coefficients were com- 
puted to evaluate the degree of relationship existing. 

The interest scores of mothers and fathers were sig- 
nificantly correlated on the Linguistic Appreciative, Sci- 
entific Theoretical, Personal Assistance- Personal Serv- 
ice, and Office Work-Numerical vocational scales. The 
phi coefficients were .34, .37, .34 and .51 respectively. 
On the Artistic Appreciative, Artistic Expressive, Lin- 
guistic Expressive, and Office Work-Clerical hobby scales 
statistically significant phi coefficients of .59, .43, .35 
and -.44 respectively were found. 

The interest scores of mothers and sons were signifi- 
cantly correlated on the Linguistic Appreciative, Scientific 
Investigatory, and Personal Assistance-Social Welfare 
vocational scales. The phi coefficients were .49, .44 and 
.00 respectively. On the Business Political- Leadership 
hobby scale a phi coefficient of .53 was found. 

Statistically significant correlations between the inter- 
est inventory scores of mothers and daughters were found 
on the following hobby scales only: Business Political- 
Mercantile and Business Political-Leadership. The phi 
coefficients were .43 and .50 respectively. 

A statistically significant correlation between the inter- 
est inventory scores of fathers and sons was found on the 
Business Political-Mercantile vocational scale only. The 
phi coefficient was .52. 





The interest scores of fathers and daughters were sig- 
nificantly correlated on the Social Activity-Persuasive 
vocational scale and the Outdoor Natural hobby scale. The 
phi coefficients were .50 and .46 respectively. 

The relationships between the inventoried vocational 
interests of boys and girls and their parents’ estimations 
of their interests were investigated by computing the Pear- 
son product-moment coefficient of correlation for each 
vocational scale on the Kuder Preference Record-Voca- 
tional. The z transformation was utilized to determine 
whether the differences between the obtained correlations 
were statistically significant. 

The average correlations obtained between the mothers’ 
estimations and the fathers’ estimations and their sons’ 
inventoried interests were .69 and .67 respectively. 

The average correlations obtained between the fathers’ 
estimations and the mothers’ estimations and their daugh- 
ters’ inventoried vocational interests were .54 and .59 re- 
spectively. | 

No statistically significant differences were found be- 
tween the mothers’ and fathers’ estimations of their sons’ 
interests. No statistically significant differences were 
found between the mothers’ and fathers’ estimations of 
their daughters’ interests. 

Statistically significant differences were found between 
the mothers’ estimations of their sons’ measured interests 
and the mothers’ estimations of their daughters’ inventoried 
interests. These significant differences were found on the 
Outdoor, Computational and Persuasive scales. 

Statistically significant differences were found between 
the fathers’ estimations of their sons’ measured interests 
and the fathers’ estimations of their daughters’ inventoried 
interests. These differences were found on the Mechanical 
and Computational scales. 

Statistically significant differences were found between 
the mothers’ estimations of their sons’ measured interests 
and the fathers’ estimations of their daughters’ measured 
interests on the Mechanical, Computational and Scientific 
scales. 

Statistically significant differences were found when the 
fathers’ estimations of their sons’ inventoried interests 
were compared to the mothers’ estimations of their daugh- 
ters’ inventoried interests. These differences were found 
on the Mechanical and Computational scales. 

The conclusion was tentatively offered that fathers and 
mothers were able to estimate their sons’ measured voca- 
tional interests more accurately in the Outdoor, Computa- 
tional, Persuasive and Scientific areas of the Kuder than 
were the fathers and mothers of daughters. 
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PSYCHOLOGICAL NEEDS AND VERBALLY 
EXPRESSED AGGRESSION OF ADOLESCENT 
DELINQUENT BOYS 
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Nathan Wolf Gottfried, Ph.D. 
The Ohio State University, 1958 


From Miller’s statement of the frustration-aggression hy- 
pothesis, two hypotheses were proposed to study differences 
between delinquent and non-delinquent adolescent males. It 
was hypothesized that delinquents and non-delinquents 
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differ in degree of goal-attainment and that they differ 
in “ aggression.” 

Differences in goal-attainment were studied by an item 
analysis of responses on the Horrocks-Lucas Revised 
Needs Questionnaire. The Chi Square test at the .05 level 
was used to evaluate differences in the proportions of de- 
linquent and non-delinquent subjects selecting alternative 
response categories. Discriminating items were classi- 
fied according to Lucas’ system of psychological variables, 
behavioral settings, and orthogonal factors. 

Differences in aggression were investigated by using 
a ten-picture thematic instrument composed of four TAT 
pictures and six original pictures. Each story was rated 
independently by three judges who were not informed of 
the delinquency status of the subjects. Each story was 
classified hero-aggressor, hero-victim, or indeterminate 
by the judges. In addition, intensity of aggressive content 
was rated on a six point scale devised by Jensen. Differ- 
ences in total aggression scores for delinquent-non-de- 
linquent pairs were evaluated by the t-test for matched 
pairs. The .05 level of significance was adopted. 

The Horrocks-Lucas Needs Questionnaire was admin- 
istered to twenty-seven delinquent males held in the Mont- 
gomery County Detention Home and fifty-five non-delin- 
quent high school males. The groups were found to be 

Similar in age and intelligence. 
The original subjects were not available for testing 
with the thematic materials, necessitating the drawing of 
a second sample for this instrument. The thematic pic- 
tures were administered to twenty-one pairs of delinquent 
and non-delinquent males, individually matched on age, 
intelligence and race. All subjects resided in the same 
high school district; thus the factor of socioeconomic 
status was partially controlled. The delinquent group was 
found to respond differently on thirty-two items on the 
ninety-item Horrocks-Lucas Revised Needs Questionnaire. 
Seven of the eight items comprising the psychological 
need “approval” discriminated between delinquents and 
non-delinquents. Evidence of thwarting in goal-attainment 
was found in behavioral settings involving the family group, 
adults, and unisexual peer group. The orthogonal factors 
extracted by Lucas included only a few items that discrim- 
inated between the two groups. : 

On the thematic picture material, the classifications 
“hero-aggressor,” “hero-victim,” or “indeterminate” did 
not differentiate between delinquents and non-delinquents. 
Delinquents and non-delinquents differed in intensity of 
aggression, with delinquents receiving lower ratings than 
non-delinquents on the four TAT stories and the six orig- 
inal stories. For the ten picture instrument, the mean of 
difference between matched pairs was significant at .05. 

The hypothesis that delinquents and non-delinquents 
differ in goal-attainment was supported by the findings of 
this study. The hypothesis that delinquents and non-delin- 
quents differ in “aggression” as defined in the investiga- 
tion was also confirmed. 
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FRIENDSHIP AS AN ASPECT OF INTERPERSONAL 
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New York University, 1956 


Adviser: Dr. Marie Jahoda 


This is an exploratory investigation into the regularities 
in friendship patterns of women residents in a new subur- 
ban community. Interest is centered on the possible use 
of friendship preferences as an indirect measure of com- 
munity values. 


The community, built to house middle managerial men 
starting operation of a new steel plant in eastern Pennsyl- 
Vania, contained approximately 300 families at the time of 
the study. Residents had begun moving into the commu- 
nity about a year previous tothe study and were stilltaking 
occupancy during the interviewing. Most families came 
from homes 200 miles or more distant. 


The study aimed at a total coverage of the community. 
247 interviews were actually obtained. Each respondent 
was asked to name her three best friends in the commu- 
nity; the responses were used to delineate the choice pat- 
tern. Interest in the relationship of values to friendship 
choices dictated the selection of variables to be related to 
the pattern of preferences: social characteristics and be- 
haviors commonly indicating status. These included as- 
cribed status variables of income, education, occupation, 
age and religion and the achieved status of participation 
and officership in community organizations. 


A sequential analysis was used, starting with an investi- 
gation of the role of physical distance in friendship choice. 
Following this, the pattern of choices was delineated in 
terms of certain social characteristics of the choosers and 
the chosen. After thus laying down the preference pattern, 


‘two aspects of friendship were investigated in more de- 


tail: the number of choices a woman received and the 
number of reciprocated friendships in which she engaged. 
These two aspects of friendship were related to various 
status measures. 


Two social characteristics were most markedly related to 
friendship choice - occupational affiliation of the respond- 
ents’ husbands and participation in community organiza- 
tions. In-group choice based on husbands’ occupations at 
the mill predominated for the three largest job groupings: 
superintendents and supervisors, engineers, and foremen. 
Since these men also had the strongest influence in deter- 
mining their wives friends, it was concluded that husbands 
acquaintance on the job played a major role in choice of 
women’s friends. Socio-economic status played a second- 
ary role in friendship as indicated by a tendency to a hier- 
archical choice pattern based on income and occupation. 


? 


Participation influenced the friendship choice of the par- 
ticipants; active participation and leadership in organiza- 
tions increased the likelihood of being chosen as a friend 

by other participants. The nonparticipants were not influ- 
enced by participation behavior in their choices; they tended 
to be less integrated into the pattern of informal relations 
in general. 
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A woman’s popularity - i.e., the number of times she was 
chosen as a friend - was more closely related to social 
characteristics than was the number of mutual friendships 
she engaged in. This latter aspect of friendship primarily 
depended on the time the women had had to get acquainted 
with each other. 


Uniformities of choice among selected sub-groups were 
quite marked. It was concluded, however, that such uni- 
formities were not consistently indicative of underlying 
values since several confounding factors were present. 
This exploration did suggest several directions for further 
research which were discussed. 
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Robert Arthur Hefner, Jr., Ph.D. 
University of Michigan, 1959 


Alternative psychological models of stimulus scaling 
differ with respect to certain crucial characteristics 
which determine the situations to which they are applica- 
ble. One of these models is Thurstone’s Law of Compar- 
ative Judgment, designed for stimuli which are relatively 
indiscriminable and differ primarily with respect to a 
single attribute. The present study developed two exten- 
sions of the Law of Comparative Judgment intended to 
make this kind of measurement model applicable to dis- 
criminable and multidimensional stimuli. The theoretical 
developments were then illustrated in studies of the psy- 
chological color space. 

A reviewof multidimensional stimulus scaling indicated 
that most work in this area has centered around the deter- 
mination of a Euclidean multidimensional metric space 
by the Young and Householder procedure. This procedure 
is customarily applied to interpoint distances determined 
by application of the Law of Comparative Judgment to 
judgments of distances. However, there are certain dif- 
ficulties in the usual application of this method: fairly 
complex judgments are often required of the subject; the 
assumption of a normal distribution of discriminal proc- 
esses is necessarily violated when the stimulus elements 
are distances; and an additive constant needs to be esti- 
mated to obtain an absolute zero for the distance scale. 

In this study, a multidimensional analogue of the Law 
of Comparative Judgment was developed, designed to over- 
come these difficulties. The judgment required in this 
technique is whether two stimuli are “same” or “differ- 
ent”. It was proven that the assumption of a normal dis- 
tribution of discriminal processes of stimuli, here ex- 
tended to a multivariate normal distribution in r-space, 
leads to a distribution of distances that is the square root 
of non-central chi-square. With this distribution known, 
it became possible to develop a basis for proceeding from 
the proportions of judgments ‘ different” to the configura- 
tion of the points in the space. A routine procedure for 
this method was described. 

In an independent theoretical development, a “sam- 
pling” model of the perceptual process involved in pair 





comparison judgments led to the development of a tachis- 
toscopic technique for making relatively discriminable 
stimuli become relatively indiscriminable by impoverish- 
ing by brief exposure. Thus, the same set of stimuli could 
be scaled by both the Law of Comparative Judgment and by 
techniques applicable only to discriminable stimuli. From 
the theoretical model it was hypothesized that psycholog- 
ical distance and the square root of exposure time should 
be linearly related, and this hypothesis was tested in ex- 
periments using Munsell neutral grey values. The results 
generally confirmed the prediction. 

Using the Munsell stimuli, the same-different technique 
was compared with the scaling procedures of Thurstone 
and Torgerson. General comparability of the results was 
indicated. | | 

Three specific results pointed to apparent qualitative 
changes in stimulus relationships when stimuli were im- 
poverished by tachistoscopic presentation. There were 
shifts in relative sizes of intervals with change in expo- 
sure time; the metric relations of the same-different 
method applied to impoverished stimuli were different 
from the metric relations of the Coombs method of simi- 
larities applied to the same stimuli visible for unlimited 
time; and the application of the same-different method to 
a set of Munsell colored papers varying in brightness and 
saturation, presented tachistoscopically, led to results 
accounted for almost entirely in terms of brightness dif- 
ferences. It was suggested that these results have im- 
portant implications for the interpretation of psychologi- 
cal studies using impoverishment techniques. 

In conclusion, it was suggested that the same-different 
method, and the method of impoverishing stimuli to make 
them relatively indiscriminable, will probably prove to be 
more valuable as methods of investigating the judgmental 
process than as practical methods of scaling sets of stimuli. 
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This thesis proposed to investigate by the methods of 
factor analysis the dimensionality or factorial complexity 
of a set of 41 carefully selected statements describing 
teaching effectiveness from the student point of view. It 
is an extension of some earlier research conducted by 
Grace M. French. The classes of 133 faculty members at 
the University of Washington rated their instructors on 
each of the 41 items and the instructors were assigned 
class average ratings as a score for each item. These 
item scores were intercorrelated and written as a derived 
correlation matrix suitable for quantitative analysis. 

The experimental design employed a general factor 
model for the reduction of the 41 item correlation matrix 
to a set of linearly dependent general and common fac- 
tors. The general factor was hypothesized as a further 
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organizing variable underlying the set of common factors. 
The factor model demands first the extraction of the in- 
dependent arbitrary factor vectors, eight in number, from 
the item correlation matrix. This was accomplished by 
use of a principal-axes factor solution programmed for 
the IBM Type 650 Computer. Successive transformations 
or rotations, seven in all, were then performed to bring 
the arbitrary factor matrix into simple structure form, a 
process hypothesized to give meaningful organization to 
the factor structure. The primary factors or underlying 
trait constructs of the system were then derived from the 
known functional relationships among simple structure and 
primary factor axes, relationships expressible in a matrix 
equation. An analysis of the intercorrelations among pri- 
mary factors disclosed one general factor of the second 
order. The solution was given from application of the 
Spearman single-factor formula, an appropriate solution 
under the assumption of a unique general factor. Both the 
one general and the eight primary factors were trans- 
formed into an augmented orthogonal factor matrix for 
the expression of the 41 items descriptive of teaching ef- 
fectiveness in a system of uncorrelated factor constructs. 
From this matrix, inferences were drawn about both the 
quantitative importance and the tentative meaning of each 
factor. | 

The general factor is seen to contribute 5% only to the 
systematic item variance of the system. Though this is 
an amount sufficient to establish the factor as a functional 
construct, still it represents only a small proportion of 
the total systematic variation. This has its importance in 
showing the minor contribution of generalized rating tend- 
encies in the determination of the teacher rating scores 
of this particular research. This finding is somewhat sur- 
prising in view of the very common belief that graphic- 
type rating scales inevitably lead to sizable “halo errors”. 
It is the eight primary factors which represent the prin- 
cipal source of factor contribution to the set of items. Al- 
though eight primaries were isolated, it was possible to 
assign meaningful interpretations to six only in terms of 
substantial item factor loadings. Of the two remaining 
factors, one appears to be a complex of characteristics, 
the other the effects of error variance. The following set 
of short descriptive phrases will serve as brief summaries 
of the essential components of the six identifiable factors: 
(1) organized lucid exposition of course content, (2) per- 
sonal presentability together with straightforward, prac- 
tical lecture methods, (3) identification with student needs 
marked by tolerance, sincerity and sensitivity, (4) stim- 
ulation of wide intellectual interests among students, 

(5) achievement of active student participation by making 
the course a challenging one, and (6) fair and reasonable 
methods of examination. 

Several of the factor descriptions were seen to be 
close parallels to those derived from earlier but limited 
studies of teaching evaluation. However, the broader scope 
of this factor design has identified additional components 
which seem important to a comprehensive description of 
the dimensionality of teaching effectiveness, an identifi- 
cation which may provide fruitful hypotheses for future 
studies of dependency relations among factors and cri- 
teria data. Microfilm $2.00; Xerox $5.40. 106 pages. 





THE MEANING OF A POSITIVE SELF-CONCEPT 
3 (L. C. Card No. Mic 59-1487) 


Frederick Martin Jervis, Ph.D. 
Columbia University, 1958 


Self-concept theory has been incorporated into many — 
of the disciplines which strive to understand the individ- 
ual. There is general agreement that a negative self- 
concept indicates stress and tension. Thereisthe possi- 
bility, however, that a positive self-concept can represent 
either a reasonably well adjusted individual or a highly 
defensive one. 

This study identified homogeneous subgroups of pos- 
itive self-concept individuals and related the subgroups 
to external criteria. Positive self-concept was defined as 
a small discrepancy between self ratings and ideal-self 
ratings. Use of a discrepancy score rather than a correla- 
tional measure of self-concept made it possible to identify 
quantitative differences within the positive self-concept 
group. 

Groups of hypotheses were designed to test the inde- 
pendence of self and ideal-self ratings, and to examine a 
positive self-concept group and positive self-concept sub- 
groups as they related to (a) attitude toward others, 

(b) prediction of academic achievement, and (c) actual ac- 
ademic achievement. 

The author constructed the Self Description Inventory, 
a measure of self-concept which yielded, in addition to a 
self - ideal-self discrepancy, the self ratings and ideal- 
self ratings essential to testing the hypotheses. The Chi- 
cago Self-Others Scale was used to measure attitude 
toward others. Each subject predicted his academic 
achievement on a seven point prediction scale. A record 
of actual academic achievement was available at the uni- 
versity in which all subjects were enrolled. 

An entire freshman class of 850 university students 
served as subjects. The Self Description Inventory was 
administered to the subjects as part of an orientation test 
battery. Students’ estimates of their academic achievement 
were obtained after students had been in attendance for one 
month. The Chicago Self-Others Scale was administered 
during the second semester of the subjects’ freshman year. 

Results from the first group of hypotheses indicated 
that the self and ideal-self scales of the Self Description 
Inventory were not independent. Although the three Self 
Description Inventory Scales were significantly related, 
coefficients of determination indicated that the scales 
measured separate but related aspects of self-concept. 
Knowledge of self and ideal-self scores enriched the mean- 
ing of the discrepancy score. 

The second group of hypotheses stated that self-concept 
is not related to attitude toward others. Results showed 
that both positive and negative self-concept groups of men 
were characterized by negative attitudes toward others. 
Attitude toward others, in addition, differentiated subgroups 
of positive self-concept individuals. 

The third group of hypotheses dealt with the relation- 
ship of self-concept to the accuracy of grade prediction. 
Results indicated that prediction of academic achievement 
was not related to self-concept and did not differentiate 
subgroups of individuals with positive self-concepts. In- 
dividuals with positive self-concepts tend, however, to 
overestimate their academic achievement. 

The fourth group of hypotheses dealt with the relationshi_ 
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of self-concept to actual academic achievement. Results 
indicated that academic achievement was not related to 
self-concept and did not differentiate subgroups of positive 
self-concept individuals. Academic achievement did, how- 
ever, differentiate among women within subgroups of pos- 
itive self-concept individuals. , 

Positive self-concept individuals in the study displayed 
certain identifiable characteristics. Men and women with 
positive self-concepts were not differentiated by the same 
behavioral correlates. Sex differences appeared both in 
the distribution of self-concept scores and in the relation- 
ship of self-concept to external criteria. Heterogeneity 
of the positive self-concept group was quantitatively dem- 
onstrated by analyzing the self and ideal-self ratings of 
small discrepancy scores. Within the positive self-concept 
group, significant differences in attitude toward |others 
suggested that, for some individuals, the positive conscious 
self-concept may be highly defensive and compensatory in 
nature. 

Results were discussed in terms of their implications 
for client-centered therapy and self-concept theory. 
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Neil Miller, Ph.D. 
Temple University, 1958 


This investigation dealt with the construction and val- 

- idation of an employee attitude measure which would have 
broad industrial use regardless of the sex of the subjects, 
the type job held, or the nature of the company. The basic 
hypothesis investigated was that the forced-choice tech- 
nique was applicable to the construction of such an inven- 
tory. 

The population consisted of male and female workers 
in several industrial plants and a group of college students 
in a night school class. The latter approximated the in- 
dustrial samples with respect to age, sex, and job level. 

Over 1700 useful items were obtained for the inventory 
by the sentence completion technique. The investigator 
and two other psychologists sorted these items into four 
categories on the basis of content. The items represented 
attitudes toward: (1) Supervision, (2) The Job, (3) Co- 
Workers, and (4) The Company. These same areas are 
those measured in the final form of the inventory. 

Preference values were determined by having each 
worker indicate on a five-point scale “how they would like 
others to think they held such opinions” Fiducial limits 
were set for preference value differences between samples. 
It was found that items whose preference values differed 
as much as 1.100 between samples were acceptable. Dis- 
crimination values were obtained by having each worker 
indicate agreement or disagreement with the items in 
terms of the “best” or “poorest” worker known to him. 
Discrimination values were computed for each sample on 
each item. The direction of discrimination was deter- 
mined by whether the majority of the good or poor group 
showed agreement with the item. These were then called 
positive or negative items. 





The preference values were weighted to account for 
differences in sample size, and then were averaged to ob- 
tain a group preference value for each item. Each posi- 
tive discriminating item was paired with two positive | 


| inon-discriminating items. The same was done for the 


negative items. In each case, the discriminator was 
paired with non-discriminators representing two areas 
other than its own. In addition, items were paired with as 
nearly similar preference values as could be obtained. 

A total of 132 pairs of items comprise the Inventory. 
Sixty-eight pairs appear in the positive half, and 64 in the 
negative half. Four pairs of items are repeated in each 
half to serve as a consistency score. They do not contrib- 
ute to the total inventory score. The area represented by 
the item pair and the position of the discriminator in the 
pair were distributed at random through both halves of 
the inventory to reduce set. 

The Inventory was validated by comparing the area 
scores and total score against two criterion measures. 


- These were supervisors ratings and peer rankings of each 


subject in terms of the areas measured by the Inventory. 
Two areas, Attitude Toward Supervisor, and Attitude To- 
ward Company were found to be significantly related to 

the criterion of supervisor ratings. Only the former, how- 
ever, was significantly related to peer ranks. The other 
correlations, while low, bear promise. The two criterion 
measures had a highly significant relationship to each 
other. 

A Wherry-Doolittle “shrunken” multiple correlation 
coefficient was computed to determine maximum predict- 
ability of the instrument. This correlation was found to 
be .60 when corrected for chance error. 

A reliability study was made using a student population 
which was employed during the day and attended classes 
in the evening. Total Inventory reliability was found to be 
.85. | 

It can be concluded that the application of the forced- 
choice technique to this problem yielded an inventory with 
sufficient validity and reliability for industrial use. 
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University of Michigan, 1959 


The purpose of this study was to test generality of 
superego functioning across several behavioral areas and — 
to examine relationships among psychosexual conflicts, 
attitudes toward parents, reported childhood experiences, 
and superego functions. The subjects were twenty-nine 
male and thirty-seven female college students. 

The dependent variables--behavioral fantasy and ac- 
companying affect--were derived from structured situa- 
tions represented by six Blacky pictures involving sex 
and aggression. Behavioral fantasy was coded for com- 
pliance and transgression. Affect was categorized in 
terms of three orientations, each with a positive and neg- 
ative pole: impulsive, containing affects about impulse 
gratification and inhibition; external, including anticipated 
rewards and punishments; internal, dealing with satisfac- 
tion over compliance and guilt over transgression. An 
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additional affect score, labeled “unstructured guilt,” was 
obtained from Picture IX (Guilt Feelings). For exploring 
relationships the dependent variables were used in two 
forms: configurations derived from a factor analysis, and 
composite scores of behavioral fantasy and affect cate- 
gories across pictures. 

: Eight groups of independeat variables were employed: 
Blacky conflict scores and defense preferences; attitudes 
toward parents (ambivalence and hostility) derived from 

a specially constructed test; preferences for aims in child 
rearing (“love and guidance” vs. “freedom”); similarity 
to parents in religion and occupation; parental indulgence 
(psychological discipline and high reward) vs. harshness 
(corporal punishment and low reward); socio-economic 
setting (bureaucratic vs. mass organization); majority vs. 
minority religious affiliations; and broken vs. intact homes. 
Data for the last six groups were based on questionnaire 
responses. 

The results indicated specificity of behavioral fantasy 
in most individuals. A greater degree of generality was 
revealed in affect across behavioral areas, but the major- 
ity again was predominantly specific. 

Sexual transgression in males was accompanied by 
unstructured guilt; oedipal aggression by a combination of 
structured guilt and impulsive affect. In females sexual 
transgression was negatively related to guilt. Generalized 
aggression as well as aggression toward mother were ac- 
companied by unstructured guilt. 

In contrast to moral conflict (transgression accompa- 
nied by impulsive affects and unstructured guilt), compli- 
ance andthe internal orientation were related in both sexes 
tothe following independent variables: low conflict scores; 
greater maturity of defense preference (avoidance and re- 
action formation vs. projection and regression); low am- 
bivalence and hostility; similarity to parents in religion 
and occupation; acceptance of love and guidance; parental 
indulgence; bureaucratic organization; majority religious 
groups; and intact homes. The external orientation re- 
sembled the impulsive in some of its relationships (pa- 
rental control, ambivalence) and the internal orientation 
in others (intact home). Unstructured guilt as opposed to 
structured guilt revealed similarity of relationships to 
the external and impulsive orientations. 

Positive interrelationships were obtained among ma- 
jority religious groups, bureaucratic setting, parental 
indulgence, mature defenses, low conflict, and positive 
attitudes toward parents. | 

Major sex differences revealed an internalized super- 
ego factor comprising structured and unstructured guilt 
and satisfaction over self-control demonstrated by fe- 
males but not by males, who showed a negative relation- 
ship between the two types of guilt. Males, on the other 
hand, revealed a factor of oedipal jealousy accompanied 
by guilt and impulsiveness. For females oedipal jealousy 
was combined with sibling rivalry and accompanied by 
guilt with no rebellious affects. In general, males showed 
greater moral concern with sex and females with aggres- 
sion. Type of punishment had greater impact on males, 
females being more sensitive to reward. Major identifi- 
cations and ambivalence were focused on parents of the 
same sex. | 

In conclusion, the evidence suggests that family back- 
ground, type of parental control, and parent-child rela- 
tionships all contribute to superego development and 
functioning in clearly specifiable ways. 

Microfilm $5.65; Xerox $19.80. 444 pages. 





AN INVESTIGATION OF TWO METHODS 
OF MODERATING TEST SCORES 


(L. C. Card No. Mic 59-1593) 


Jack Albert Parrish, Ph.D. 
The Ohio State University, 1958 


In this study, two moderator procedures were applied 
to a battery of six heterogeneous tests. The predictive 
efficiency of each method was compared with that obtained 
from multilinear regression. The six tests were selected 
from a larger battery in a preliminary study. The selec- 
tion of variables was based on the extent to which differ- 
ential validity was obtained by dichotomizing a predictor 
on the basis of a second predictor. 

The sample consisted of 924 Army enlisted men as- 
signed to the Infantry. The criterion employed was a com- — 
bat aptitude rating, based on observations in training and 
on performance in overseas maneuvers. 

A moderated multiple regression method, employing 
the use of cross-product variables, was compared with 
the conventional multiple regression procedure which was 
applied to the same combinations of predictors. A build- 
up procedure was incorporated into the experimental de- 
sign but was abandoned in the first analysis stage, since 
none of the moderated multiple correlations was signif- 
icantly higher than its respective linear multiple. The 
cross-product terms in the moderated multiple regres- 
sion method were highly correlated with the variables 
from which they were derived. This limited their potential 
contribution to the multiple. Further investigation re- 
vealed that the cross-products did not account for signif- 
icant criterion variance not already accounted for by the 
linear combination of the six original tests. 

The second moderator procedure studied was a con- 
figural combination of the six predictors. Sample sub- 
groups were established on the basis of scores on the 
most valid predictor. Within each subgroup, all predictors 
were dichotomized and high-versus-low mean criterion 
scores were compared. For each subgroup the test giving 
largest mean criterion differences was selected. These 
cells were, in turn, subdivided and mean criterion scores 
were compared across predictors. A new composite pre- 
dictor score was generated on the basis of criterion 
scores representing each cell. These predicted criterion 
scores were validated, and the resulting validity was com- 
pared with the multiple correlation yielded by the six 
tests. The configural moderator, while more effective in 
the analysis sample, produced lower validity in the cross- 


_ validation sample than did the shrunken multiple. 


It is suggested that future investigations of the moder- 
ator principle include the use of demographic variables 
as trial moderators. Variables such as age, educational 
level, rural-urban residence, and socioeconomic level 
are recommended. 

Microfilm $2.00; Xerox $3.00. 47 pages. 
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AN EXPERIMENTAL TEST OF TWO 
THEORIES OF PERCEPTUAL DEFENSE 


(L. C. Card No. Mic 59-2164) 


Sidney Irwin Perloe, Ph.D. 
University of Michigan, 1959 


The present study was designed to test explanations of 
perceptual defense proposed by hypothesis theorists on the 
one hand and inhibition theorists on the other. The former 
assert that perceptual defense occurs as a result of the 
frequent, inappropriate confirmation of relatively strong 
hypotheses which are similar to the relatively weak hy- 
potheses against which the defense occurs. The latter 
hold that the phenomenon is due to an inhibitory process 
which interferes directly with the activation of a threaten- 
ing perceptual response. 

Thirty male and 31 female college students served as 
subjects. The experiment involved the assessment of 
thresholds for six Blacky pictures under a variety of con- 
ditions designed to meet the requirements for the occur- 
rence of perceptual defense advanced by each of the 
theories. The experimental variables were similarity, 
strength of negative affect evoked by the stimuli, and pres- 
ence of either strong hypotheses or repression tendencies 
for the stimuli. 

Similarity was measured with an a priori index and an 
empirical ratio constructed from the generalization among 
the stimuli shown by a group of pre-test subjects. The 
strength of negative affect was measured with an anxiety 
score composed of several measures of verbal blocking 
and galvanic skin response. Hypothesis strength was ma- 
nipulated through an enhancement procedure in which fav- 
orable, false feedback about adjustment in one of the 
Blacky conflict areas was given to the subjects. Forget- 
ting of Blacky pictures during several recall tests admin-. 
istered prior to the experimental session served as the 
measure of repression tendency. 

Two sets of predictions were tested, one derived from 
each theory. The inhibition theory predictions were the 
following: (1) pictures with a repression tendency should 
be named correctly less often than neutral pictures; (2) the 
above perceptual defense effect should occur most strongly 
with high negative affect pictures. 

The hypothesis theory predictions were the following: 
(3) pictures with strong hypotheses should be named cor- 
rectly and incorrectly more often than neutral pictures; 

(4) neutral pictures similar to strong hypothesis pictures 
should be named correctly and incorrectly less often than 
neutral pictures similar to other neutral pictures; (5)-.cor- 
rect and incorrect responses naming high negative affect 
pictures should occur more frequently than responses 
naming low negative affect pictures. 

Prediction (1) was supported by significant trends in 
the data on one of the five relevant experimental pictures 
(Masturbation Guilt). Other supporting trends (.20 > 

p > .06) occurred in some of the data from all of the pic- 
tie. Weak contradictory trends were found in some of 
the female data on two of the stimuli. There was a trend 
(p = .10) supporting prediction (2) in the data on two of the 
four relevant pictures. Support for prediction (2) was 
also provided by the fact that the significant perceptual 
defense effect occurred with the picture which evoked the 
largest amount of negative affect, as measured by the 
anxiety score. Arguments were presented which strongly 





suggested that the results just described could not be ex- 
plained by hypothesis theory or by factors affecting verbal 
responses. . 

The data relevant to the hypothesis theory predictions 
provided significant support for prediction (3) on one of 
the pictures (Masturbation Guilt) and support (.20 > p 
> .10) on two of the others. There were strong contrary 
trends on two of the pictures. Weak trends (.18 > p >.15) 
supporting hypothesis (4) occurred when the neutral pic- 
tures in question were similar to pictures which conformed 
significantly to prediction (3). The data provided no sup- 
port for prediction (5). 

The tentative conclusion suggested by this study was 
that the conditions specified by each theory are sufficient 
for the production of perceptual defense. 

Microfilm $2.45; Xerox $8.60. 186 pages. 
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(L. C. Card No. Mic 58-5324) 


Victor D. Sanua, Ph.D. 
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The purpose of the. study was to explore the psycholog- 
ical adjustment of the Jewish minority group in its process 
of assimilation into the American culture. The students 
were classified on the basis of their socio-economic sta- 
tus, religious affiliation (Orthodox, Conservative or Re- 
form), and generation (first, second, mixed and third). It 
is believed that past research comparing the adjustment 
of Jews and non-Jews was inconclusive because these fac- 
tors were neglected. Furthermore, previous investiga- 
tions did not make use of projective techniques for com- 
parative purposes. 

The Thurstone Personality Schedule and the Rorschach 
Multiple Choice Test was administered to 366 Jewish boys 
and girls attending private, religious, and Sunday schools 
in New York City. To evaluate the extent of their Jewish 
identification, a questionnaire was devised for that pur- 
pose. Fifty-one students of established American Protes- 
tant families were used as a control group. All students 
were either Juniors or Seniors in high school. 

Jewish boys born abroad had the poorest mean score 
on the Thurstone Personality Schedule (32.88 compared 
to 25.11 for the native Protestant group). Their mean 
score on the Rorschach Multiple Choice test was close to 
normal (7.91 compared to 6.98 for the native born Protes- 
tant group). 

Results in the opposite direction are obtained with the 
third generation Jewish group; while they had a normal 
mean score on the Thurstone Personality Schedule (22.39 
as compared to 25.11 for the control group), they gave 
the poorest Rorschach mean score (11.84 as compared to 
6.98 for the Protestant group). 

Jewish students whose mothers were Orthodox and 
born in the United States, and whose fathers were born 
abroad, tended to be similar in psychological adjustment 
to second generation students. However, when the mothers 
were Conservative or Reform, the children were closer 
to the third generation group. The experimenter attributes 
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these differences to the factor of social or cultural identi- 
fication. He believes that within the Orthodox family of 
mixed parentage, a boy is likely to have stronger identi- 
fication with his foreign-born father, because of the moth- 
er’s more subservient role; while, on the other hand, if 
she is Reform or Conservative, a boy is likely to feel 
closer identification with the American culture through 
the mother’s more culturally active influence. 

When the second and third generation Jewish boys were 
matched for socio-economic status, this factor was found 
not to affect the direction of the results. Likewise, a sec- 
ond classification on the basis of religious affiliation 
(Orthodox, Conservative and Reform) did not materially 
affect the scores. 

The questionnaire revealed that first and second gen- 
eration Jewish boys and girls have a closer identification 
or feeling of belongingness with their minority group than 
the third generation group, while both groups recognize 
to the same degree the existence of anti- semitism and 
non-acceptance., 

The interpretation presented is that the third genera- 
tion group, through acculturation, appears to have adopted 
dominant group values. As a result, they appear to have 
more favorable social adjustment than the first and sec- 
ond generation group, as measured by objective tests. 
However, the third generation group, as evidenced by a 
high maladjustment score on the Rorschach Multiple 
Choice Test, revealed more anxiety. Conflicts resulting 
from weaker identification with the minority group com- 
bined with the uncertainty of acceptance by the dominant 
group produce this greater degree of anxiety in the third 
generation. Microfilm $2.00; Xerox $5.80. 119 pages. 


AN EXPERIMENTAL INVESTIGATION OF 
CERTAIN ASPECTS OF THE PERSONALITY 
THEORY OF KAREN HORNEY 


(L. C. Card No. Mic 58-5325) 


James Ward Wilkins, Jr., Ph.D. 
Michigan State University, 1956 


This study undertook to assess through the application 
of systematic empirical procedures some of the concepts 
put forward by Horney on a clinical-intuitive basis. 

A brief summary of Horney’s theory was presented, 
which emphasized the three principal modes, or trends, 
of adjustment that she has described. These trends were 
regarded as generalized behavior patterns that find ex- 
pression through an individual’s moving toward, against, 
or away from others, in reference to his interpersonal 
responses. 

Certain relationships between these trends had been 
indicated by Horney. These were presented as indicating 
the general questions to which the investigation was ad- 
dressed. Brief reviews of various methods for personality 
study were included. Consideration of the lack of specific 
relevance in available psychological tests resulted in a 
decision that such tests would have to be devised for the 
study. 

Two scaling methods for the study of Horney’s trends 
were described. One, a forced-choice set of scales, was 
dealt with in detail. Preliminary investigations with this 





scale aided in developing its reliability to an accept- 
able range. 

Seventy-five married couples were tested with the de- 
vised scales. The four highest scoring persons of each 
sex, on the three trends, provided a set of three groups 
for the experimental study of the validity of scale results 
in terms of Horney’s three dynamic trends. The experi- 
mental subjects were submitted to a verbal participation 
experiment intended to evoke responses relevant to the 
theory and consistent with behavior patterns character- 
istic of the subjects. Three psychology graduate students 
were given training in order to rate responses of subjects 
tape-recorded in the verbal participation experiment. The 
adequacy of their judgments was assessed, which revealed 
a relatively high level of inter-rater agreement, except 
among the away-from sets of judgments. 

Results indicated that normal people, randomly se- 
lected, were found to be approximately normally distrib- 
uted with respect to their scores on the scales depicting 
Horney’s three variables, except that scores were gener- 
ally lower and less reliable with respect to detachment 
(moving away) than with the compliant (toward), and the 
aggressive (against) scales. 

High agreement with scale statements representing a 
particular trend was found to be predictive of behavior in 
the verbal participation situations, except detachment, 
which appeared to be predictive of hostile expression 
among females, or not predictive. 

Correlational study of the various scoring categories 
of the scales revealed that preference for compliant state- 
ments was negatively related with selection of aggressive 
statements. No reliable relation of either of these was 
found to hold with detachment. Differences between the 
sexes favored females over males with respect to com- 
pliance and the reverse relation regarding aggressiveness. 
Intermate correlations revealed that mates tend to attrib- 
ute similar qualities to one another, or to show no sig- 
nificant resemblance, rather than to be opposite (comple- 
mentary) as expected in terms of the theory under test. 

It was concluded that evidence in support of the use- 
fulness of at least two of Horney’s trends had been ob- 
tained, and that detachment, as she conceived it appeared 
to be more applicable to men than to women. In general 
this trend provided findings of less reliability and signif- 
icance than the other two. 

Microfilm $2.00; Xerox $5.80. 117 pages. 
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Shifra Arazi, Ph.D. 
New York University, 1956 


Adviser: Dr. David Wechsler 


The purpose of this study was to investigate percep- 
tual memory as a function of the schizophrenic process. 
It had been previously demonstrated that distortions oc- 
curred in the intellective sphere; this study was concerned 
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with the question of whether these distortions also occur 
in the perceptual memory sphere. It was specifically hy- 
pothesized that early schizophrenics, who were matched 
with non-psychotic controls for perceptual-motor and in- 
tellectual ability, would show gross distortions on a task 
of perceptual memory, despite lack of deficit for general 
memory ability. It was also predicted that these distor- 
tions would be accompanied by frequently reported in- 
stances of verbal deviations, under similar conditions of 
absence of environmental control. Some of the additional 
points of interest which were investigated were: the de- 
gree of pervasiveness of the distortion process, the rela- 
tive effectiveness of recognition as contrasted with repro- 
duction in eleciting distortions, and the differential role 
of emotionally charged material. 

The experimental group comprised 25 first-admission, 
short-term schizophrenics (12 men and 13 women). The 
conirol group consisted of unselected, non-hospitalized 
individuals, matched with the schizophrenics for sex, age 
(18 to 40), education (8th grade through one year of college) 
and verbal intelligence (average to superior). 

Two perceptual (Visual Reproduction and Visual Recog- 
nition) and four verbal tasks (Vocabulary, Similarities, 
Proverbs, Story Recall) were employed. In order to rule 
out the possibility of biased results due to the operation of 
extraneous variables, the forms which were later used for 
the perceptual reproduction task, were first presented to 
each § to be copied. Restriction of the group to those in- 
dividuals who performed adequately on this task, ensured 
active participation and adequate perceptual-motor ability, 
and ruled out the chance inclusion of organicity. Similarly, 
all Ss had to demonstrate a sufficiently high level of abil- 
ity to read the word list which they were later required to 
define (Vocabulary test). The tasks which required S to 
draw upon previous experience were considered instances 
of the absence of environmental control. 

Of the schizophrenic group 72% produced distortions 
in perceptual recall of the Bender figures when environ- 
mental control was absent. By contrast, only 4% of the 
control group (i.e., one S) showed any distortion on this 
task. This obvious difference existed despite the fact that 
the groups did not differ on the absolute number of forms 
correctly reproduced. That perceptual memory may not 
be disturbed when some degree of environmental control 
is present, was shown by the lack of differentiation of the 
groups for number of distortions or correct responses in 
the visual recognition task. 

All verbal tasks employed showed more “ deviations” 
for the schizophrenics than the control group. Absolute 
levels of ability for these tasks were not different, with 
the exception of those involving more emotionally charged 
material (Proverbs, Story Recal)). 

In general, there was a significantly greater tendency 
for the schizophrenic to distort on more tasks than the 
controls; however, the tendency for the specific tasks to 
be related in this fashion was only slight. 

The fact that distortion in perceptual reproduction (re- 
call of Bender figures) occurred in a majority of the schiz- 
ophrenics tested, and seldom in non-schizophrenics, sug- 
gest the possibility of its application as a diagnostic 
indicator of this disease. The brevity of the test, ease of 
administration, and simplicity of scoring increases the 
practical value of such an instrument. 

The findings of this study indicate that in addition to 
the usually reported deviations in the cognitive sphere, 





there is a similar disturbance in the sphere of perceptual 
recall, which influences the schizophrenic ability to ade- 
quately retain a percept, in the absence of environmental 
control. This deficit hasbeen shown tooccur independently 
of general intellectual deficit, memory impairment, de- 
fective perceptual-motor ability, or tendencies to confab- 
ulate or guess to excess. Schizophrenia appears to involve 
a pervasive tendency to distort, which affects the percep- 
tual as well as cognitive process. 

Microfilm $2.00; Xerox $5.80. 117 pages. 
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AN ANALYSIS OF PREJUDICE: THE DETERMINATION 
OF CERTAIN FACTORS IN PREJUDICE AND 
ATTITUDES AMONG ETHNIC GROUPS 
IN A PRISON POPULATION 


(L. C. Card No. Mic 59-1012) 


Alex Bugansky, Ph.D. 
New York University, 1958 


Chairman: Professor Brian E. Tomlinson 


The purpose of this study was to describe, analyze and 
evaluate selected factors in prejudice among American 
white, Negro and Puerto Rican inmates in a short-term 
penal institution in New York City. The basic variables 
considered were social distance, stereotypy, authoritar- 
ianism and emotional instability. The following additional 
variables were considered: (a) infractions committed in 
the institution, (b) progress reports, (c) first offenders, 
(d) generality of prejudice. 

The sample consisted of 15 adolescent and 32 adult 
Negroes, 17 adolescent and 31 adult Puerto Ricans, and 16 
adolescent and 33 adult American whites. The ethnic 
groups, which were of low socio-economic status, were 
equated for age, intelligence, number of offenses and 
length of prison sentence. All of the inmates were tested 
on admission to the institution and after four months of 
incarceration. | 

The instruments used were the Xenophobia Scale as a 
measure of social distance and prejudice; the Trait Attri- 
bution Scale as a measure of stereotypy and prejudice; the 
F Scale as a measure of authoritarianism; and the House- 
Tree-Person test as a projective device for ascertaining 
emotional instability. 

The results were as follows: On the X scale, the white 
adults were more prejudiced toward the Puerto Ricans 
than toward the Negroes on pre testing but this was re- 
versed on post testing. The white adolescents were mark- 
edly prejudiced toward the Negro adolescents both pre and 
post testing. On the TAS, the white adults were more prej- 
udiced toward Puerto Ricans than toward Negroes on pre 
and post testing. The white adolescents were moderately 
prejudiced toward Puerto Ricans on pre and post testing. 

On the X scale, the adult Puerto Ricans were equally 
prejudiced toward whites and Negroes on pre testing with 
a slight reduction toward whites on post testing. The 
Puerto Rican adolescents were more prejudiced toward 
Negroes pre but less on post testing. On the TAS, the 
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Puerto Rican adults were markedly prejudiced toward the 
Negroes and not toward the whites on pre but equally prej- 
udiced toward both groups on post testing. The Puerto 
Rican adolescents were considerably more prejudiced to- 
ward the Negroes than toward the whites on pre and post 
testing. 

On the X scale, the Negro adults were more prejudiced 
toward the whites both on pre and post testing. The Negro 
adolescents were more prejudiced toward white adoles- 
cents both on pre and post testing. On the TAS, the Negro 
adults were more prejudiced toward the whites but only on 
pre testing and equally prejudiced toward whites and 
Puerto Ricans on post testing. The Negro adolescents 
were more prejudiced toward Puerto Ricans on both pre 
and post testing. 

The relationship between prejudice and authoritarian- 
ism in this population, depending on ethnic group, was . 
sustained by at least five and as many as seven subscales 
of the F test. All of the groups had significant differen- 
tiations between those high or low in prejudice for con- 
ventionalism, authoritarian submission, authoritarian 
aggression, power and toughness, and destructiveness and 
cynicism. On the House-Tree-Person projective device, 
there were differentiating traits for those high or low in 
prejudice for passivity, hostility, depression, insecurity 
and inferiority. 

The incidental findings of the study may be summaried 
as follows: (1) There was a generality of prejudice with 
all groups displaying prejudice toward one another in 
varying degrees. (2) The white population was higher in 
authoritarianism than comparable populations where 
norms were available. (3) The progress and infraction 
reports indicated very little overt hostility or prejudice, 
which was probably due to the restricted and closely su- 
pervised atmosphere within a prison. (4) The first of- 
fenders did not differentiate significantly for prejudice 
between groups. 

Microfilm $3.35; Xerox $11.40. 257 pages. 


A COMPARISON BETWEEN ORTHODOX GROUP 
PSYCHOTHERAPY AND ACTIVITY-GROUP 
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HOSPITALIZED SCHIZOPHRENICS 


(L. C. Card No. Mic 58-5404) 


Philip DiGiovanni, Ph. D. 
University of Dlinois, 1958 


This study was designed to test the hypothesis that 
modified activity-group therapy (task unit completion) 
produces greater improvement as measured by the Min- 
imal Social Behavior Scale and the Hospital Adjustment 
Scale than orthodox group psychotherapy or the existing 
treatment procedure, Thirty-six chronic hospitalized 
schizophrenic patients were selected and matched on the 
basis of the Minimal Social Behavior Scale for rating 
chronic psychiatric patients. They were also matched on 
the following traits: age, years of total hospitalization 
(at least five years), and diagnosed schizophrenic reaction 
(paranoid, hebephrenic, catatonic or undifferentiated 
type). Hospital Adjustment Scale ratings were also made 
two weeks after the study began by two nursing aides on 





the ward. There were no significant differences found be- 
tween the groups on these ratings. The patients were 
randomly divided into three matched groups using the 
scores on the Minimal Social Behavior Scale as the match- 
ing variable. 

The first group of twelve patients served as the control 
group and followed regular ward procedure. The second 
group of twelve patients,served as the orthodox psycho- 
therapy group. This group met for one and one-half hours 
five times per week for a total of seventy-four meetings 
or sixteen weeks. They were exposed to formal group 
psychotherapy procedures where individual communica- 
tion was emphasized. The third group of twelve patients 
served asthe activity therapy group. They also met for 
one and a half hours five times per week for a total of 
seventy-four meetings or for sixteen weeks. During these 
sixteen weeks the patients were taught to shave, make 
beds, bathe, play cards, play pool, and build bird houses. 
In all these activities the patients worked together as 
much as possible in groups and all were forced to engage 
in the activity. All patients were re-rated on the Minimal 
Social Behavior Scale during the ninth week of the study, 
immediately after the project was completed, and four 
weeks after the program had terminated. The Hospital 
Adjustment Scale was readministered after the study was 
completed. : 

The results showed that the Hospital Adjustment Scale 
ratings did not differentiate between treatment modalities 
or between pre-ratings and post-ratings of the patients in 
the experiment. 

The Minimal Social Behavior Scale results indicated 
that none of the treatment modalities was superior to any 
of the others. Furthermore, there was again very little 
evidence that any of the groups improved because of the 
treatment they received. 

Microfilm $2.00; Xerox $3.00. 42 pages. 


THE REALISTIC RESPONSE TO FRUSTRATION 
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University of Michigan, 1959 


In this study an attempt was made to explore social 
origins and child rearing practices related to the ability 
of boys to respond realistically to frustration. The sub- 
jects were 110 white, Methodist boys, 11 to 14 years of 
age, and their parents. The families were divided into 
four groups: middle class religious liberals, middle class 
religious conservatives, working class religious liberals, 
and working class religious conservatives. 

A story completion test was used to evaluate the sub- 
jects’ realism. In each story an adult, whom the hero 
liked and who had helped him in the past, was forced by 
circumstances to prevent the boy from getting something 
he wanted very much and had expected to get. In the re- 
sponse scored as realistic, the boy expressed anger at 
the frustrating adult, but was aware that the adult’s inten- 
tions were not hostile. 

It was assumed that the child learned to control his 
aggressive impulses in individual situations, primarily 
in the home. Parents’ reports of their behavior and of 
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attitudes were used to evaluate the severity of their child 
rearing practices. It was expected that severe discipline 
would be negatively related to realism. Since relatively 
severe discipline was expected to occur more in working 
class and religiously conservative groups, it was predicted 
that subjects from these groups would be less realistic 
than middle class and liberal subjects. 

In a pretest sample of 45 families trends occurred in 
the expected direction, but were in most cases not statis- 
tically significant. In the final sample of 110 families, 
however, realism occurred with significantly greater fre- 
quency among religious conservatives than among liberals. 
Realism tended to occur predominantly in working class 
groups and was associated with relatively severe child 
rearing practices, although these relationships were not 
statistically significant. The following differences between 
the two samples seemed most salient to the reversals of 
trends. The final sample was less extreme than the initial 
one with regard to social class, religion, and some child 
rearing variables. It was tentatively suggested, therefore, 
that the discipline in moderately conservative and working 
class groups, such as those in the final sample, might be 
more conducive to the development of realism than either 
the more harsh practices of the parents in the more ex- 
treme working class and conservative groups of the first 
sample, or the relatively lenient practices of liberals and 
middle class people. 

The relations between realism and several aspects of 
the children’s personalities were also explored. One was 
the degree of distinction between acts and affects that the 
boys made in their moral standards about aggression. A 
second was the degree of distinction they made among 
morally forbidden objects. As expected, realistic boys 
made greater distinctions between the badness of aggres- 
sive thoughts and aggressive acts than did less realistic 
boys. The anticipation that realistic boys would make 
greater distinctions among their moral standards about 
aggression involving a friend, a mean boy, and a parent 
was not supported. 

As was expected, realistic boys indicated awareness 
of a greater variety of thoughts and impulses than did less 
realistic ones. In rating their own characteristics, real- 
istic boys showed a more differentiated view of their own 
character traits. It was anticipated, finally, that due to 
the parents’ child rearing practices, realistic boys would 
be less susceptible to adult suggestions, and would over- 
idealize their parents less than did relatively unrealistic 
boys. The first of these predictions was not supported, 
but less realistic boys did over-idealize their parents 
more than did boys with high scores on the test of realism. 

Microfilm $2.10; Xerox $7.40. 158 pages. 


PSYCHOLOGICAL CORRELATES OF 
OVERWEIGHT, UNDERWEIGHT AND NORMAL 
WEIGHT COLLEGE WOMEN 


(L. C. Card No. Mic 59-1562) 
Joseph Friedman, Ph.D. 
Temple University, 1958 


This study was designed to investigate possible psy- 
chological differences between normal weight, overweight 





and underweight college women. Fifteen variables were — 
specifically considered. In order to systematically assign 
the subjects into the three groups, weight norms compiled 
by the Metropolitan Life Insurance Company were utilized. 
The sample consisted of seventy-eight subjects equally 
divided into the three groups. The subjects were volun- 
teers selectea on the basis of weight criteria from four 
hundred and seventy-six women enrolled in various under- 
graduate psychology courses. The groups did not signifi- 
cantly differ in age. No person known to have undergone 
psychiatric treatment was included in the sample. 

The instruments used to assess the variables investi- 
gated were the I.P.A.T. Anxiety Scale, the Gordon Personal 
Profile, the Guilford-Zimmerman Temperament Survey, 
selected Thematic Apperception Test cards (6 and 7 GF) 
and selected Blacky Pictures (I and II). An analysis of 
variance design (single classification) was utilized. Chi 
squares and the method of fiducial limits of the significant 
differences between the means were also employed where 
necessary. 

Two variables revealed significant differences between 
the three groups. There was lesser social ascendency on 
the part of the underweight women as compared to the 
normal weight and overweight groups. Also noted was 
lesser objectivity in the thought processes of the over- 
weight and underweight women as compared to the normal 


weight group. A tentative interpretation of the first finding 


was that the underweight persons, due to their more frag- 
ile physiques, have learned to avoid the pressures and 
possible dangers of boldness in interpersonal relation- 
ships. With regard to the second results, it would appear 
that an extreme weight deviation in either direction may 
be considered a bodily disproportion. Such a disproportion 
frequently leads to perceived social disfavor which in turn 
engenders hypersensitivity in the deviant person. 

The remaining thirteen factors studied did not approach 
statistical significance. The importance of these negative 
findings is that they challenge many widely held hypotheses 
regarding the alleged interrelation of personality traits 
and extreme deviations in body weight. Another finding of 
interest is that all the weight groups erred in their esti- 
mates of their own weights. The overweight group tended 
to erroneously estimate their weights to a significantly 
greater degree than the other two groups. It would appear 
that all groups tended to bias their estimates of their 
weight in the direction of the ideal and socially acceptable. 

Microfilm $2.00; Xerox $4.80. 94 pages. 


AN EXPLORATORY STUDY OF THE 
EFFECTS OF SURGERY AND HOSPITALIZATION 
IN EARLY INFANCY ON 
PERSONALITY DEVELOPMENT 


(L. C. Card No. Mic 59-2119) 


Ralph Milton Gibson, Ph.D. 
University of Michigan, 1959 


In recent years a number of empirical and theoretical 
studies have provided evidence that illness, surgery and 
hospitalization with their implications of being away from 
home can adversely influence the emerging personality pat- 
tern of children. One of the basic tenets of psychoanalytic 
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theory is that traumatic events experienced in infancy and 
early childhood can influence personality development. In 
general, two types of influences which may alter normal 
development have been emphasized in the theory and the 
studies. These are the constitutional-physiological and 
the experiential-environmental influences. Most of the 
studies to date have emphasized the latter. The present 
study investigated the effect of both. | 

Three groups of children who had been born with con- 
genital anomalies were investigated. The anomalies were 
characterized by obstruction in the alimentary tract. In 
one group of nine children, the esophagus was divided, 
with the lower end being attached to the trachea. In another 
group of fifteen children, there was a reduction of the size 
of the pyloric opening from the stomach to the duodenum. 
In a third group of five children, the rectum terminated in 
a blind pouch at varying distances from the dimpled peri- 
neal skin. In all the groups the physical condition had re- 
quired surgery and hospitalization within the first four 
months of life, followed by various medical treatments 
and differing periods of rehospitalization. 

The children in these groups were selected from those 
children who had been operated upon at the University of 
Michigan Hospital between 1947 and 1950. The children 
were between five and eight years of age at the time of the 
study. 

A fourth group of twenty-nine children, obtained from 
a small public school system, served as controls. These 
children were matched in sex, age and intelligence with 
those of the experimental group. The members of this 
group had experienced no hospitalization up to the time of 
the study. A medical examination eliminated the children 
with any physical handicap and/or chronic disease. 

All the children were given four projective techniques 
and an intelligence test and their mothers completed four 
attitude and trait inventories. It was hoped that these 
measures would provide significant aspects of the psycho- 
dynamic patterns of the children, as well as the significant 
perceptions and traits of the mothers. 

The projective data were evaluated by means of a check 
list especially devised for the study. The reliability of the 
investigator’s evaluations on the check list was established 
by having another experienced psychologist evaluate the 
projective material. The variables of the check list upon 
which there was good agreement were then used as the 
measures for studying the records. The data were then 
analyzed by means of the Mann-Whitney U Test, a nonpar- 
ametric statistical method, because of the small number 
of children in each group. | 

The following conclusions were drawn from the results: 

The personality patterns of the children between the 
ages of five and eight who had experienced surgery and 
hospitalization for anomalies within the first four months 
of life differed from those of the children who had re- 
mained well. Two of the three experimental groups showed 
more indicators of emotional disturbance than did their 
control groups. The atresia of the esophagus group, how- 
ever, did not exhibit more indicators of disturbance than 
did its control. Certain aspects of the psychodynamic 
patterns of the experimental group appeared to be specif- 
ically related to either the early trauma and/or disturbance 
in the mother-child relationship. 

In summary, the results bore out the findings of prev- 
ious studies which have highlighted the adverse effects of 
traumatization in infancy on personality development. 

Microfilm $2.00; Xerox $6.40. 133 pages. 





PERSONALITY DEVELOPMENT AND 
VOCATIONAL CHOICE: A STUDY OF THERAPISTS, 
ACADEMICIANS, AND ADMINISTRATORS IN 
CLINICAL PSYCHOLOGY 


(L. C. Card No. Mic 59-2120) 


Lewis Robert Goldberg, Ph.D. 
University of Michigan, 1959 


‘Chairman: E. Lowell Kelly 


A review of the evidence regarding the development of 
vocational choice suggested the hypothesis that within any 
professional group, members who perform different types 
of work activities might be expected to differ from each 
other in a manner congruent with their intravocational 
preferences. | 

This hypothesis was tested within the profession of 
clinical psychology. Approximately 250 prospective grad- 
uate students assessed in the V. A. Selection Research 
Project were followed-up ten years later to ascertain 
their educational and occupational histories. Sixty sub- 
jects who had achieved their Ph.D. in psychology were se- 
lected to represent three major areas of specialization 
within clinical psychology; these 20 therapists, 20 acade- 
micians, and 20 administrators were compared on approx- 
imately 275 variables from the original battery of assess- 
ment measures. : 

The measures considered in this study included the 
Strong Vocational Interest Blank (re-scored to include all 
present Strong scales plus the Kreidt psychologist keys), 
the Miller Analogies Test, the Allport-Vernon Scale of 
Values, the Guilford-Martin Battery of Personality Inven- 
tories (13 scales), and a structured autobiographical ques- 
tionnaire. All of the variables which differentiated the 
sub-fields were intercorrelated and a series of factor 
analyses was carried out to identify the structure under- 
lying the relationships among the discriminating variables. 
Factor estimate scores were computed in order to com- 
pare the three groups on each factor. 

Forty-eight variables were found to differentiate at a 
statistically significant level among therapists, academi- 
cians, and administrators--and nine factors appeared to 
underly these variables. One ofthe factors was not clearly 
interpretable; the other eight were named and interpreted 
as follows: 

Chiidhood Rebelliousness. This factor, which appeared 
to tap the amount of conflict within the family group, mark- 
edly differentiated academicians (rebellious) from admin- 
istrators (non-rebellious). 

Intra-psychic Conflict. This factor resembled the 
“neuroticism” factor often uncovered in factor analytic 
studies, and it differentiated academicians (high conflict) 
from administrators. 

Social Conventionality. This factor appeared to tap a 
constellation of variables which may be thought of as 
characterizing “the all-American boy.” The factor differ- 
entiated administrators (highly conventional) from both 
other groups. 

Curiosity. This factor appeared to tap either some 
aspect of curiosity about the world or, perhaps, a par- 
ticular kind of intellectual functioning. The factor dif- 
ferentiated academicians (most curious) from adminis- 
trators. 

Exploitativeness. This factor, characterized by pref- 
erences for leadership positions and by high political and 
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economic values, differentiated administrators (most ex- 
ploitative) from both of the other groups. 

Scientific Values and Interests. This factor differen- 
tiated subjects whose Stronginterest patterns approximated 
those of scientists in many fields from subjects whose in- 
terests more closely resembled sales personnel. The fac- 
tor differentiated academicians (most curious) from ad- 
ministrators. 

Creativity. This factor differentiated subjects whose 
Strong interest patterns resembled creative artists from 
subjects more interested in business details. Academi- 
cians appeared more artistic than administrators on this 
factor. 

Altruism. The social service scales on the Strong de- 
fined this factor, which was expected to differentiate ther- 
-apists from both other groups. Although therapists scored 
significantly higher on this factor than did academicians 
and administrators, the differences were small. 

The findings generally suggest that prospective acad- 
emicians and administrators--and to a lesser extent ther- 
apists--in the field of clinical psychology have differential 
snterests, abilities, and values upon admission to graduate 
school and that at least some of these personality differ- 
ences are related to marked differences in early develop- 
mental background. These findings, if replicated, may 
apply to other professions whose work activities parallel 
those in clinical psychology. 

A 519-item bibliography of the literature on vocational 
choice and related fields is appended. 

Microfilm $2.95; Xerox $10.20. 228 pages. 











BEHAVIORAL EFFECTS OF 
PSYCHOLOGICAL STRESS 


(L. C. Card No. Mic 59-2123) 


Robert Howard Goldstein, Ph.D. 
University of Michigan, 1959 


The purpose of this study was to explore the effects of 
a particular type of stress situation on a variety of behav- 
iors. Stress was induced by having S’s think about and 
later discuss their adjustment in the psychosexual problem 
areas depicted by the Blacky pictures. S’s were set to 
work on various tasks and were instructed to think about 
their adjustment in the problem areas even while working 
on the task at hand. At predetermined intervals, S’s were 
interrupted, asked to give their “insights” concerning 
their adjustment and then once again set back to work on 
the tasks. Performance measures were obtained for each 
task under these stress conditions as well as under free 
conditions during which S’s simply worked at the task 
without thinking about the problem areas and without in- 
terruptions. This procedure was designed to be one in 
which the primary source of stress was internal rather 
than external. 

The tasks employed were ones of 1) combined word 
association and rapid judgment of word length, 2) visual 
discrimination, 3) psychomotor efficiency and 4) problem 
solving ability. It was found that the stress situation im- 
paired word length judgment of words associated to loaded 
stimulus word, caused S’s to make more errors on a hand 
steadiness task, and led to poorer performance on the 





Blacky Analogies Test. These results were obtained only 
for the male sample, female S’s showing no such impair- 
ment. The specific task stress of loaded words was found 
to result in reduced associative productivity for both the 
male and female samples, but the general stress situation 
did not affect over-all productivity on the word association 
task. Methodological difficulties prevented adequate in- 
terpretation of results for the visual discrimination task. 

Four separate tests of ego strength were administered 
and these were found not only to be unrelated to each other 
but also to have no predictive power vis-a-vis performance 
under stress. Two measures of parentally oriented ambiv- 
alence were also found notto predict consistently whether 
or not an individual’s performance will improve or show 
a decrement in the stress situation. 

A further analysis was made of the two tasks for which 
there was clearest evidence of an over-all impairment 
among males. The results indicated an absence of rela- 
tionship between performance on these two tasks under 
stress. Individuals who showed impairment on one task 
were not necessarily affected in this way on the other. It 
was therefore concluded that the stress situation was spe- 
cific in its effects. This conclusion was supported by the 
finding that performance on the psychomotor task while 
thinking about a particular psychosexual dimension was 
related to both an empirically derived measure of anxiety 
in regard to that dimension and also to the characteristic 
defense mechanisms employed in that area. No relation- 
ship was found, however, to Blacky conflict scores in that 
area. 

The results also suggested that poorer performance 
under stress was not necessarily associated with increased 
emotional arousal as reflected by the Galvanic Skin Re- 
sponse. See 

The theoretical implications of these results were dis- 
cussed and suggestions made as to possible future empha- 
ses in research on the effects of stress on human behav- 
ior. Microfilm $2.15; Xerox $7.60. 163 pages. 


MORAL STANDARDS AND DEFENSE 
AGAINST AGGRESSION 


(L. C. Card No. Mic 59-2125) 


Thomas Cartwright Greening, Ph.D. 
University of Michigan, 1959 


This study was concerned with children’s moral stand- 
ards about aggression and the two defense mechanisms of 
reversal and turning-against-the-self. These variables 
were related to each other, to parental child rearing ori- 
entations, and to the background factors of social class 
and religion. 

A child is in conflict about aggression when an event 
occurs which arouses aggressive impulses in him which 
he is not free to express because of his moral standards 
or his fears of retaliation. Moral standards are acquired 
through the internalization of social demands and restric- 
tions. The “extensity” of standards about aggression re- 
fers to the numbers of actions, objects, and affects which 
are defined as immoral. Defense mechanisms are the 
unconscious psychological processes which occur when 
mental representations of events are distorted in order to 
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avoid anxiety or guilt. Defenses disguise the real nature 
of aggressive impulses and affect the choices of alterna- 
tive expressions of these impulses. Turning-against-the- 
self is a defense the use of which redirects anger inward 
so that the self and not the original object is the focus of 
aggression. Reversal is the transformation of an intended 
act into its opposite. 

The subjects were 110 boys and their mothers. The 
boys were white, between the ages of ten and fifteen, and 
from Methodist families. The data were gathered by 
trained interviewers during a two-hour visit to each home. 
Information was collected about the fathers’ education and 
occupations in order to assign the families to either the 
middle or the working social class. The mothers were 
asked to agree or disagree with a series of statements de- 
signed to represent liberal or conservative interpretations 
of the Bible. Families were assigned to either the liberal 
or conservative religious group on the vasis of the moth- 
ers’ answers to the questions. 

From questionnaires completed by the mothers, meas- 
urements of four child rearing variables were obtained: 
amount of punitiveness, harsh physical punishment, sup- 
pression of direct aggression, suppression of indirect ag- 
gression. The extensity of children’s standards was meas- 
ured by means of a questionnaire requiring moral judgment 
about the aggressive thoughts and actions of a fictional 
boy. 

A new multiple choice story completion test, devised 
by A. Kovacs and the writer, was used to measure de- 
fenses. In each story beginning the hero is frustrated by 
a well-meaning adult. The subjects were asked to select 
statements which best described how the hero would really 
feel. Two of the statements following each story typified 
the defenses of reversal and turning-against-the-self. 

Children above the median in extensity and in use of 
reversal and turning-against-the-self were expected to be 
more prevalent in the middle class than in the working 
class, and more prevalent in conservative families than in 
liberal families. Only the prediction involving reversal 
and social class is confirmed by the data. 

Boys are likely to be above the median in extensity of 
standards if their mothers favor the suppression of direct 
aggression. Reversal is used more often by boys whose 
mothers advocate the suppression of indirect aggression 
than by boys whose mothers do not have this attitude. The 
data do not reveal a relation between extensity and rever- 
sal, thus failing to confirm the prediction that extensive 
moral standards lead boys to prefer this nonaggressive 
solution to conflict. Turning-against-the-self is positively 
related to harsh physical punishment and inversely re- 
lated to general punitiveness. Some of the complex inter- 
actions between disciplinary attitudes and practices are 
explored in the discussion of this finding. Turning-against- 
the-self is positively related to extensity, thus confirming 
the prediction that children are more likely to use this de- 
fense if their standards prohibit them from attacking other 
people. Microfilm $2.85; Xerox $9.80. 217 pages. 





THE RELATIONSHIP BETWEEN SEX-APPROPRIATE 
BEHAVIOR IN YOUNG CHILDREN AND THE 
CLARITY OF THE SEX-ROLE OF THE LIKE-SEXED 
PARENTS AS MEASURED BY TESTS 


(L. C. Card No. Mic 59-963) 


Doris G. Heller, Ph.D. 
New York. University, 1956 


Adviser: Dr. M. E. Tresselt 


This research attempted to investigate the significance 
of the parent as a model for the sex-appropriate behavior 
of the like-sexed child, since an appropriate sex-identifi- 
cation is considered an important determinant in the so- 
cialization of the child. Specifically, the study sought to 
ascertain whether 1) young children make sex-appropriate 
choices, 2) parents who are consistent in their sex-role 
will have like-sexed children who are more sex-appropri- 
ate in their sex-role than those who are inconsistent and in- 
appropriate, 3) any difference between the overt and the 
covert attitudes of the parents toward their sex-role is 
reflected in the sex-appropriateness of the like-sexed 
children. } 

There were 100 subjects representing 50 diads, i.e., 

25 mothers and their daughters, 25 fathers and their sons, 
all from intact family groups. The children were four to 
five years of age. The parents were from the middle class, 
from urban and suburban areas, of high educational and 
economic level. Each parent was given the Mf of the MMPI 
and the Work Interest Inventory as measures of interest 
and overt sex-identification, and the Rorschach as a meas- 
ure of covert sex-identification. Each child was given a 
Sex-Identification Test. The Rorschach was scored on the 
basis of signs of rejection of one’s sex-role. The Ror- 
schach and Mf were each dichotomized into High Appro- 
priate and Low Appropriate categories. The cut-off point 
for the Rorschach was between one and two signs; for the 
Mf it was at 50, after having first been normalized into a 
scale of 100 units. The performance of the parents on the 
Mf and the Rorschach. was the independent variable, and 
the Mean scores of the children on the Sex-Identification 
Test the dependent variable. A test for significance of 

the difference between Means was computed for all com- 
binations of parents’ categories. A separate analysis was 
made for each sex. Correlations were also done among 
all four tests. | 

The Sex-Identification Test, validated on 50 children 
prior to its use in this study, was given each child. The 
Sex-Identification Test is made up of 24 items divided 
into three subtests. 1) Pictured Activities represents 10 
pairs of culturally defined and sex-stereotyped adult ac- 
tivities and toys, one of each pair being male, the other 
female. 2) Doll Situation is designed to elicit responses 


_ that will reveal an awareness of sex differentiation, knowl- 


edge of his own sex, preference in presents, and wishes 
for future roles. 3) Choice of Toys presents 12 toys, six 
of which are typically boys’; six of which are typically 
girls’, The maximum score that a child can receive is 
+24, which means that each of his responses was sex-ap- 
propriate. 

_ The results confirm the hypothesis that boys and girls 
between four and five years of age are aware of their re- 
spective sex-roles inasmuch as they generally make the 
appropriate sex choices and follow the cultural expectations 
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for their sex. There was no support in the data for the 
hypothesis that parents who are consistent in their sex- 
role behavior will have like-sexed children who are more 
sex-appropriate than parents who are inconsistent and in- 
appropriate. The hypothesis that children whose like- 
sexed parents accept the sex-role covertly but not overtly 
will demonstrate behavior that is more sex-appropriate 
than children whose like-sexed parents accept their sex- 
role overtly but not covertly, was confirmed for the 
mother-daughter relationship but not for the father-son 
relationship. Microfilm $2.00; Xerox $5.00. 100 pages. 


RESPONSIVENESS OF SCHIZOPHRENICS AND 
NORMALS TO SOCIAL AND 
NON-SOCIAL FEEDBACK 


(L. C. Card No. Mic 59-1393) 


Walter James Johannsen, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Assistant Professor Richard M. Lundy 


According to Sullivan one of the primary symptoms of 
schizophrenia is an impairment of communicative ability. 
If such an impairment exists, one of its prominent mani- 
festations should be a deficient ability to modify behavior 
on the basis of feedback information derived from a social 
source. To test hypotheses related to this assertion 
equated groups of 48 normals, 31 paranoid schizophrenics 
and 48 non-paranoid schizophrenics were compared on 
their performance under conditions of social and non-so- 
cial feedback. The task used was the learning of a double- 
alternation pattern, and the experimental conditions were 
arranged so that solution was possible only through the 
utilization of feedback information. Subjects served in 
either a social or non-social feedback condition. In the 
former, the experimenter sat near the subject and in- 
formed him whether his response was right or wrong. In 
the latter, this information was provided by the flashing 
of one of two light bulbs mounted on a panel, with the ex- 
perimenter absent from the room. 

The data used in analysis consisted of number of cor- 
rect responses in 200 trials and number of solvers within 
each condition. Results revealed no differences among 
groups serving under non-social feedback conditions, but 
striking differences under social feedback conditions. 
Here normal subjects showed marked improvement, non- 
paranoid schizophrenics an equivalent decrement, and 
paranoid schizophrenics a level of performance similar 
_ to that demonstrated under non-social feedback conditions. 

To account for these results it was hypothesized that 
the presence of a human feedback source introduced a 
fear of negative evaluation into the experimental situation 
and that this fear was absent in the non-social feedback 
condition. Normals may have been responding to fear of 
censure by attempting to increase the efficiency of per- 
formance, schizophrenics by withdrawing and stereotypy. 

A second study was designed to determine whether 
censure could be demonstrated to eventuate in perform- 
ance decrement among schizophrenics. Equated groups 
of 63 normals, 42 paranoid schizophrenics and 63 non- 
paranoid schizophrenics were compared over five 





successive trials on a letter-cancellation task. Each of 
these three groups was divided into three subgroups; 
those who were told during each intertrial interval that 
their performance was below standard (failure feedback), 
those told their performance was above standard (success 
feedback), and those given no information about their per- 
formance (no feedback). 

It was predicted that normals would show the most ad- 
equate performance in the success feedback condition and 
least adequate performance in the no feedback condition; 
and that non-paranoid schizophrenics would be most ade- 
quate in the success feedback condition and least adequate 
in the failure feedback condition. Paranoid schizophrenic | 
performance was investigated as an empirical problem. 

- However, the anticipated interaction did not occur. In- 
stead, normals, paranoid schizophrenics and non-paranoid 
schizophrenics all performed most adequately under fail- 
ure feedback conditions and least adequately under no feed- 
back conditions. 

An attempt was made to utilize the variable of task com- 
plexity in conjunction with the fear of censure hypothesis 
to explain the results of the two studies. 

Microfilm $2.50; Xerox $8.60. 189 pages. 


SOME ANTECEDENTS OF DENIAL IN 
FANTASY AS A DEFENSE AGAINST ANGER 


(L. C. Card No. Mic 59-2144) 


Arthur Leonard Kovacs, Ph.D. 
University of Michigan, 1959 


This study was concerned with the ways that children 
raised indifferent social classes and religious backgrounds 
and by different methods of child rearing learn to employ 
the defense of denial in fantasy in response to conflicts 
about anger. The subjects were drawn from two popula- 
tions. The early sample included 45 boys and girls from 
two social classes and from Methodist and Presbyterian 
churches. A final sample included 110 boys of both 
classes solely from the Methodist church. The children 
were Caucasians between their 11th and 14th birthdays. 
They came from intact families who attended church reg- 
ularly. Intelligence was assessed and did not relate to | 
denial. 

Information about harsh parental behaviors and atti- 
tudes, failure to provide clear standards of socially ac- 
ceptable behavior, and their active encouragement of 
fantasy to avoid facing unpleasant problems was obtained 
from parents in answer to questionnaires. These ques- 
tionnaires also supplied information about the religious 
liberalism-conservatism of both parents and about the 
occupations and educations of the fathers. The latter pro- 
vided an index of the families’ social class. 

A subsidiary aim of the investigation was the develop- 
ment of a new, objective form of the story completion 
technique for the investigation of defense preferences. 
The technique had only been used previously in a free- 
ending form. Subjects chose from among alternative end- 
ings to stories whose heroes had all been unintentionally 
hurt by some adult whom the heroes revered. Subjects 
who chose the denial alternatives frequently were com- 
pared with subjects who chose them little or not at all. 
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As predicted, escaping to fantasy was significantly re- 
lated to punitiveness of the mothers’ discipline, to beliefs 
in the necessity for breaking their children’s wills, to 
failure to provide clear standards of conduct, and to moth- 
ers’ active encouragement of denial. Several attitude 
measures thought to underly the hypothesized parental be- 
haviors failed to yield significant findings, as did meas- 
ures of harshness of oral and anal socialization techniques. 
Fathers’ attitudes and behavioral measures did not yield 
associations with the defense, suggesting that the relation- 

ship to the mother is crucial in learning to deny conflicts. 
| Working class status was significantly related to de- 
nial within the early sample of more extreme and more 
heterogeneous families, but not within the final sample. 
Religious liberalism-conservatism was unrelated to de- 
fense preference. 

Analysis of interactions between social variables, child 
rearing practices, and denial demonstrated that class, dis- 
cipline, and defense were interrelated: working class 
parents reinforced the defense through punitive discipline. 
There were marked trends indicating that working class 
parents also tended to force continued reliance upon de- 
nial by failing to provide clear standards of conduct and by 
- actively encouraging it. Religious liberalism-conserva- 
tism did not interact with any of these child rearing prac- 
tices. | 

The results were interpreted as offering support for 
the assertion that the genesis of denial is to be found in 
harsh and confusing environmental conditions and in pa- 
rental encouragement of its use. The former make it dif- 
ficult for the child to find acceptable outlets for his needs. 
The latter rewards him for escaping into fantasy. 


Several findings supported the validity of the new meas- 


ure of denial and also provided insights into the effects of 
denial upon behavior. Defense preferences measured by 
the new instrument were significantly associated with de- 
fense preferences measured by the older form. It was 
predicted that reliance upon denial would be associated 
with an early history of involvement in games of fantasy 
and imagination, with over-idealization of parents’ vir- 
tues, and with an insistence that the self is perfect. Tests 
of the relations between the first and third variables and 
scores on the new measure were significant. 

: Microfilm $3.05; Xerox $10.40. 233 pages. 


THE RELATIONSHIP BETWEEN COUNSELING 
PROGRESS AND EMPATHIC UNDERSTANDING 
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This study was designed to explore the relationship be- 
tween counselor understanding of his client and counseling 
progress. An integral part of the research was the anal- 
ysis of certain client-counselor variables, some of which 
had been previously viewed outside of the counseling 
process. 

The major test procedures used were Q-sorts, an 
Empathic Understanding Scale and a Felt Similarity Scale. 





Rank order correlation was the primary statistical means 
used to determine the various relationships. T-tests 
were also computed to determine the significance of the 
difference between various findings. 

Variables such as similarity, various perceptions of 
similarity, prediction and refined empathy were related to 
each other, and to the criterion measures of counseling 
progress and empathic understanding. The two criterion 
measures were also related to each other. 

The population consisted of 11 counselors and 22 of 
their clients undergoing personal counseling at the Mich- 
igan State University Counseling Center. 

In general the stated hypotheses of this study were not 
supported. It was found that counselor empathic under- 
standing as herein measured was unrelated to counseling 
progress. This raised some questions concerning the gen- 
erally accepted notion of the value of empathic understand- 
ing, especially since the client group on the whole showed 
positive counseling movement. 

It was also found that similarity between client and 
counselor self-perceptions was negatively related to coun- 
seling progress. However, correct awareness of similar- 
ity was positively related to counseling progress which 
suggests that the counselor is able to overcome the nega- 
tive effects of similarity in the counseling process when 
he correctly perceives this similarity. Contrary to views 
of Fiedler an overestimation of similarity was not related 
to similarity, to correct awareness of similarity, or to 
overestimation of similarity. 

Counselor ability to correctly predict his client’s self- 
perception was also found to be unrelated to counseling 
progress but was positively related to the client’s feeling 
of his counselor’s empathic understanding. Results of 
other research findings concerning ability to predict were 
found to be generally contradictory of each other, however. 

The refined empathy score of Bender and Hastorf was 
found to be positively related to counseling progress but 
unrelated to empathic understanding. This finding suggests 
that care be used in eliminating the effects of projection 
or of assumed similarity when considering one’s ability to 
predict the responses of another. 

The results of this study must be considered as tenta- 
tive due to the relatively small population involved. How- 
ever, question is raised concerning some of the generally 
accepted notions concerning empathic understanding, sim- 
ilarity between persons, and the ability to predict another’s 
responses. It is felt that further research is necessary 
to either support or refute the findings of the present study. 
Consistency in research designs and in use of terms is 
needed to make all of the studies in this area comparable. 

Microfilm $2.00; Xerox $6.60. 136 pages. 
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A LONGITUDINAL STUDY OF SOME FACTORS 
INFLUENCING THE PERFORMANCE OF 
ADOLESCENTS ON THE WECHSLER BELLEVUE 
INTELLIGENCE SCALE I 


(L. C. Card No. Mic 59-1539) 


James Alan Long, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor T. W. Richards 


This is an exploratory. investigation of some of the fac- 
tors influencing change in performance with the Wechsler- 
Bellevue Intelligence Scale, Form I between tests admin- 
istered at 13 and 16 years to a group of 38 subjects. These 
subjects are members of a group of some 300 children 
under longitudinal study by the Fels Research Institute. 
Variables were selected from Parent Behavior Ratings, 
Rorschach, TAT and other test data on the basis of their 
suggested importance in childhood. A number of relation- 
ships were examined; few were clearly demonstrated to 
be related with changes in Wechsler’s Scale Scores. Sub- 
jects whose scores manifested more extreme changes 
were committed to clinical case study. The results sug- 
gest the value of further exploratory studies using the 
case history method. Change appeared to be a result of 
either regression effects or fluctuations in intensity of 
functional impairment. Some results seemed to be ob- 
scured by the effects of differentiation of intellectual abil- 
ities. Microfilm $2.00; Xerox $5.20. 101 pages. 


FEAR OF FAILURE AND UNREALISTIC 
VOCATIONAL ASPIRATION 


(L. C. Card No. Mic 59-2152) 


Charles Henry Mahone, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to show that fear of fail- 
ure in college students is a determinant of unrealistic 
vocational aspiration. 

Vocational aspiration is considered in the context of 
theory having to do with motivational determinants of level 
of aspiration. The theory, which provides the basis for 
the general hypothesis of this study, presumes that per- 
sons who are fearful of failure will be generally avoidant 
in their behavior in competitive achievement situations, 
and that this orientation will be manifested in two impor- 
tant ways. One, the fearful person should be unreceptive 
to achievement-related information. Two, the fearful 
person, in his level of aspiration, should prefer specula- 
tive ventures, where his probability of success is quite 
low, or safe ventures, where his probability of success is 
quite high. He should, in other words, tend either to over- 
aspire or to under-aspire in relation to his demonstrated 
past performance and ability. Persons who are relatively 
weak in motivation to avoid failure in comparison to their 
positive motivation to achieve success, on the other hand, 
should tend to prefer ventures where the probability of 
success is intermediate. 

Defensive behavior in achievement situations, which is 
indicative of fear of failure, has been found in earlier 





work to be associated with both low achievement motiva- 
tion, as measured by thematic apperception, and high self- 
reported achievement anxiety. Measures of both achieve- 
ment motive and achievement-related anxiety were used 
in the present study. Achievement motivation was as- 
sessed through analysis of the content of thematic apper- 
ceptive stories. Achievement-related anxiety was meas- 
ured by two self-report questionnaires (the Achievement 
Anxiety Scale and the Mandler-Sarason Test Anxiety 
Scale). 

The subjects were 135 male college students. They 
were classified as “realistic” or “unrealistic” in voca- 
tional aspiration in terms of each of four criteria: 

(a) Judgments by clinical psychologists based on the 
discrepancy betweer the subject’s own measured ability 
and the ability judged to be required by the subject’s vo- 
cational choice. 

(b) The discrepancy between the subject’s estimate of 
his own ability and his estimate of the ability required to 
attain his vocational goal. 

(c) The subject’s inaccuracy in estimating his own 
ability. 

(d) The discrepancy between the subject’s interest pat- 
tern, as measured by the Strong Vocational Interest Blank, 
and his vocational aspiration. 

On each criterion of realistic-unrealistic vocational 
aspiration, significantly more subjects who were low in 
achievement motivation and high in achievement-related 
anxiety were classified as unrealistic than subjects who 
were high in achievement motivation and low in achieve- 
ment-related anxiety. Thus the major hypothesis was 
clearly supported. 

Unrealistic vocational aspiration was also found to be 
associated with low measured ability (ACE test of verbal 
and quantitative aptitude). However, the relationship be- 
tween ability and the interest criterion was very tenuous. 
In addition, a negative relationship between measured 
ability and achievement-related anxiety was found. When 
ability was controlled statistically, there still remained a 
significant relationship between fear of failure and three 
of the criteria of realistic-unrealistic vocational aspira- 
tion. However, when ability is taken into account, the re- 
lationship between anxiety and accuracy in estimating own 
ability no longer exists. 

One may conclude that fear of failure is an important 
determinant of unrealistic vocational aspiration. Further- 
more, vocational aspiration can be usefully treated within 
the framework of theoretical concepts developed in ex- 
perimental studies of level of aspiration. 

Microfilm $2.00; Xerox $6.40. 131 pages. 
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THE EFFECT OF EMOTIONALLY LOADED 
STIMULI ON VISUAL RECOGNITION THRESHOLDS: 
AN INVESTIGATION OF THE 
PHENOMENON AND PROCESS 


(L. C. Card No. Mic 58-5321) 


Charles D. McCarthy, Ph.D. 
Michigan State University, 1956 


Supervisor: G. M. Gilbert 


Part I of this study involved an attempt to substantiate 
the hypothesis that the frequently reported phenomenon of 
elevated recognition thresholds in response to emotionally 
loaded words is attributable to the subject’s reaction to 
the threat value of the words. _ 

A survey of the literature showed that many investiga- 
tors had viewed the phenomenon as an artifact of experi- 
mental design. Among the factors suggested as accounting 
for the elevated thresholds were unequal familiarity with 
the stimuli, conscious suppression of response due to em- 
barrassment or fear of censure, inappropriate statistical 
treatment of the data, and interference due to a “flinch” 
or startle response when the threatening stimulus was | 
presented. An experimental procedure designed to render 
these factors inoperable was therefore employed. 

Pronounceable, six letter nonsense words were em- 
ployed as stimuli. These words were experimentally 
loaded by a conditioning procedure in which the words 
were used as names for characters in short stories de- 
scribing picture-cards which the subjects were required 
to read. One half of the stories involved socially unac- 
ceptable behavior. The nonsense words used in the stor- 
ies were alternated. Thus, one-half of the words were 
loaded for one group of subjects, while the other half of 
the words were loaded for the second group. 

The words were then presented tachistoscopically to 
all subjects. A detailed record of each subject’s pre- 
recognition responses was taken. The exposure speed at 
point of recognition of each word was also recorded. 

The mean exposure time required for recognition of 
loaded words was significantly greater than that for neu- 
tral words. A sign test established that a greater number 
of subjects than would be expected by chance had higher 
thresholds for loaded than for neutral words (P = .0004). 
Further analysis of the data revealed that some of the 
stimulus words were more difficult to recognize than 
others when their experimental emotional loading was 
held constant. It was found that a rise in recognition 
threshold when a word was loaded occurred less often 
when the word was among those least difficult to recog- 
nize when emotional loading was held constant. 

In Part Il of the study, diversion of insight was sug- 
gested as the process operating to produce the raised 
thresholds for loaded words. Diversion of insight was de- 
fined as a semiconscious mechanism involving the sus- 
pension or interruption of the ability to make rational 
inferences from relevant perceptual cues, which is em- 
ployed at the point when the individual has sufficient per- 
ceptual cues to provide a semiconscious awareness or 
“hint” of the threat value of the stimulus. The individual 
thus postpones the anxiety that would accompany full rec- 
ognition of the stimulus, but experiences a milder, gen- 
eralized anxiety due to the semiconscious awareness of 
threat that triggered the mechanism. 





A post-experimental interview was conducted with 
each subject, and the data on pre-recognition responses 
was analyzed. The analysis of these responses showed 
that subjects showing raised thresholds for loaded words 
progressed in the recognition of both loaded and neutral 
words with equal ease and rapidity up to the point where 
they had identified four of the six letters of the words. 
Beyond this point, more than twice as many additional ex- 
posures were required to complete recognition of loaded 
words, than were required to complete recognition of neu- 
tral words. This was interpreted as behavior identical to 
that which would be expected if the subjects had suspended 


the process of rational inference after having sufficient 


cues to give him a “hint” of the threat value of the stim- 
ulus. Three judges categorized each post-experimental 
interview as to the various levels of insight, awareness, 
and anxiety verbalized by the subject. A majority of the 
subjects showing raised thresholds for loaded words were 
placed in categories reflecting the kind and degree of in- 
sight and awareness expected of persons employing diver- 
sion of insight. A majority of the persons failing to show 
raised thresholds were placed in categories reflecting the 
kinds and degrees of insight not consonant with diversion 
of insight. 

It was concluded that delayed recognition of emotionally 
loaded or threatening stimuli is the behavioral result of 
an attempt to defend against anxiety. It was further con- 
cluded that the mechanism underlying the delayed recog- 
nition (raised thresholds) could be conceived of as a proc- 
ess of diversion of insight, and that the effectiveness and 
frequency of employment of this process increases with 
increasing complexity of the threatening stimulus. 

Microfilm $2.00; Xerox $5.60. 113 pages. 


THE EFFECT OF EXAMINERS’ ANXIETY 
ON THE VERBALIZATIONS OF CLIENTS 


(L. C. Card No. Mic 59-1540) 


Deldon Anne McNeely, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor T. W. Richards 


The purpose of this study was to investigate the verbal- 
conditioning technique as a device for studying non-verbal 
communication. 

Each of twenty clients was given by his examiner one 
hundred cards containing a verb and five pronouns. He 
was instructed to use the verb in a sentence beginning with 
one of the pronouns. The presentation of and responses to 
the first fifty cards was called Session I; in this session 
the use of each pronoun was established for each subject. 

During the presentation of the second fifty cards the 
examiner expected an electric shock when the client be- 
gan a sentence with a certain one of the five pronouns. 

It was hypothesized that the communication of anxiety 
brought about in the examiner by threat of shock would 
reflect itself in the client’s behavior by a significant 
change in the frequency of his use of the pronoun which 
was associated with the examiner’s anxiety. 

Twenty control subjects were given the same task by 
an examiner who was not thus threatened and who did not 
reinforce any pronouns. 
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Results indicated a trend toward the hypothesized re- 
sults, and a slightly significant difference between the 
performance of the control and experimental groups dur- 
ing the second half of the test when experimental conditions 
were introduced. The effectiveness of experimental con- 
ditions on the experimental group showed up principally 
as a result of the performance of about four subjects, 
while the other four-fifths of the experimental group per- 
formed no differently from the controls. | 

| Microfilm $2.00; Xerox $3.00. 38 pages. 


RELATIONSHIPS BETWEEN DIAGNOSTIC 
ERRORS AND PERSONAL ANXIETIES 
OF PSYCHOLOGISTS 


(L. C. Card No. Mic 59-943) 


Elizabeth Emmons Mintz, Ph.D. 
New York University, 1956 


Adviser: Dr. Irwin Katz 


The study was undertaken to explore relationships be- 
tween the diagnostic errors of clinical psychologists and 
their personal tensions, their self-insight on specific 
traits, and their tendency to make extreme judgments in 
rating their colleagues on specific traits. 

Diagnostic errors were investigated by means of a 
special instrument, the Jean Test, consisting of 30 mul- 
tiple-choice questions about the experience, behavior and 
conscious feelings of a psychoanalytic patient. These 
questions were to be answered on the basis of the patient’s 
Rorschach and TAT. Answers to questions were designed 
so as to be related to six personality variables: Money 
Worries; Conflict or Confusion about Sexual Role; Depres- 
sive Tendencies; Aloofness and Withdrawal; Passive De- 
pendency; and Hostility. Criterion information about the 
best answer to each question was based on agreement 
among the patient’s analyst, the diagnostician who admin- 
istered the projective tests, and a psychologist who ex- 
amined the analyst’s notes. 

Thirty-two Veterans Administration psychologists, 
who appeared equal in training and experience to most 
practicing clinicians, served as subjects. Each subject 
took the Jean Test; filled out a personal questionnaire 
which included items related to his money worries; took 
the figure-drawing test; rated himself and his colleagues 
on four traits; and predicted the way in which his col- 
leagues would rate him. 

A relationship approaching the .05 level of confidence 
was found between personal anxieties about money and 
diagnostic errors on the variable of Money Worries. 

A relationship significant at the .01 level of confidence 
was found between diagnostic errors on Hostility and lack 
of self-insight on this trait, as indicated by discrepancies 
between the way in which the psychologist was rated by 
his colleagues and the way in which he had predicted that 
he would be rated. No significant relationships were found 
between diagnostic errors and lack of self-insight on 
Passive Dependency, Aloofness and Withdrawal, or De- 
pressive Tendencies. 

Diagnostic errors on the variable of Conflict or Con- 
fusion about Sexual Role were correlated with the personal 





scores of the psychologists on this variable, yielding a 
negligible correlation. The personal scores of the psy- 
chologists were obtained by taking the average ratings 
given to their figure-drawings by a panel of three experts. 
The inter-judge reliabilities of the three figure-drawing 
experts proved to be low. 

The implications of these findings, and their relation- 
ship to general research on personality and perception, 
are discussed. 

Microfilm $2.00; Xerox $5.00. 98 pages. 


RETROACTIVE INHIBITION IN SLOW AND FAST 
LEARNERS AS A FUNCTION OF TEMPORAL 
POSITION OF THE INTERPOLATED TASK 


(L. C. Card No. Mic 59-1543) 


Ronald Stanley Pryer, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor Irwin A. Berg 


A number of studies have shown that new learning, or 
activity, may have a detrimental effect upon the retention 
of. earlier learned habits. Since Mililler and Pilzecker’s 
study, the relationship between the temporal position of 
interpolated treatment and the magnitude of the decrement 
in retention has been one of the important problems in the 
investigation of retroactive inhibition. The results from 
several recent experiments with animals have supported 
Miller and Pilzecker’s assumption that the temporal po- 
sition of interpolated treatment is one of the major var- 
iables determining the magnitude of retroactive inhibition, 
and that the immediate post-learning period is most crit- 
ical. Analogous studies with human subjects have been 
scattered and much less systematic. In addition, the re- 
sults in many instances are equivocal. The purpose of the 
present study was to investigate the effects of the temporal 
position of interpolated treatment upon retroactive inhibi- 
tion, in human subjects with widely varying intellectual 
abilities, using time intervals similar to those which have 
yielded positive results with animals. 

Test procedure consisted of the typical retroactive 
inhibition design. Subjects learned (a) a 10-word list of 
familiar nouns, (b) a second 10-word list of similar fa- 
miliarity 30 sec., 5 min., 30 min., or 2 hr. later, and 
(c) then received a retention test on the first list 24 hours 
following initial learning. Control groups of both slow 
and fast learners were not given the interpolated learning 
task. In each instance subjects were given massed prac- 
tice until a criterion of one errorless trial was reached. 
A total of 75 mental defectives and 75 normal high school 
students served as subjects. 

The results showed that interpolated treatment pro- 
duced a4 significant decrement in retention of serial verbal 
learning. However, varying temporal positions of interpo- 
lated treatment did not differentially affect retroactive 
inhibition. Comparisons of savings scores revealed that 
all treatments were significently different from controls 
but not from each other. These results were discussed 
in terms of both a perseveration theory and an interfer- 
ence theory of retroactive inhibition. Slow learners ev- 
idenced considerably less retroactive inhibition, however, 
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an analysis of covariance revealed that this difference 
was not significant when the differential number of trials- 
to-criterion for the two groups on original learning was 
considered. The interaction of intelligence level and tem- 
poral position was not significant. Verbal learning abil- 
ity was found to be significantly related to test intelligence 
(r = -.64). Typical serial position effects for fast and 
slow learners were found for original and interpolated 
learning. Microfilm $2.00; Xerox $3.00. 47 pages. 


EFFECTS OF SPARINE AND A TOTAL-PUSH 
PROGRAM ON THE PSYCHOPATHOLOGICAL 
FUNCTIONS OF PARANOID SCHIZOPHRENICS 


(L. C. Card No. Mic 59-1565) 
Herbert J. Rill, Ph.D. 
Temple University, 1958 
The aims of the present study were twofold: 


1. To evaluate objectively the influences of a tranquiliz- 
ing drug on some commonly accepted measures of psycho- 
pathology in chronic, paranoid schizophrenics. 


2. To evaluate objectively the influences of environmental 
stimulation on some commonly accepted measures of psy- 
chypathology in chronic, paranoid schizophrenics. 


The subjects used in this study were 64 chronic, para- 
noid schizophrenic patients residing in a state mental 
hospital. Half of them were transferred to a large cus- 
todial building where they were randomly integrated with 
the total building population or more than 500 patients. 
They experienced the usual routine custodial care, re- 
ferred to in this study as one of low activity. The other 
_ half of the sample was transferred to a special, isolated 
experimental ward where they were subjected to a “total 
push” or high activity program. The high and low activity 
groups were further subdivided into two equal groups of 
16 patients each, one of which received placebo and the 
other Sparine treatment. The experimental model, there- 
fore, had the following conditions: Group A, Sparine and 
high activity; Group B, placebo and high activity; Group 
C, Sparine and low activity; and Group D, placebo and low 
activity. . 

The treatment period lasted approximately three 
months. The daily dosage of Sparine was progressively 
increased from 200 mgm. to 1,000 mgm. Control proce- 
dures, including the use of an active placebo for part of 
the study to equate for initial drowsiness produced by 
Sparine, were utilized to prevent the attending personnel, 
the experimenter and the subjects from identifying which 
patients received drug or placebo treatment. The patients 
were examined within four weeks after an initial one-week 
acclimation period at the outset of the experimental pro- 
gram, and within four weeks following the termination of 
the program. Patients remained on their respective pla- 
cebo or maintenance dosage of Sparine schedules until 
testing was completed. The testing instruments used 
were the Rorschach, the Word Association and the Draw- 
a-Person tests. 

The hypotheses tested were that Sparine alone, and 
the high activity program alone, and, in particular, a 





combined Sparine-high activity program would result in 
improvement of the psychopathological condition of chronic, 
paranoid schizophrenics. The results failed to confirm 
the hypotheses. More specifically, it was found that: 


1. Neither Sparine therapy nor a high activity program, 
whether alone or in combination, resulted in any 
significant improvement in the personality struc- 
ture or reactions of chronic, paranoid schizophrenic 
patients, as evaluated by 10 of the 11 indicators of 
psychopathology used in this study. The sole ex- 
ception consisted of a slight tendency toward in- 
creased Rorschach M responses as the result of 
the combined effect of Sparine plus high activity. 


. The main improvement noted was a moderate re- 
duction in hostility feelings for the placebo patients, 
as represented by the Elizur Rorschach Content 
Analysis for Hostility. Significance was obtained 
at the .05 level. 


. No significant differences were obtained on the 
rest of the measures used. They were as follows: 
Rorschach F/%, Rorschach P%, Elizur Rorschach 
Content Analysis for Anxiety, Word Association 
reaction-time, Word Association pathological word 
responses, and the Male and Female Figure draw- 
ings rated according to an empirically derived 
three-point rating scale for each of the features 
drawn. Microfilm $2.20; Xerox $7.60. 165 pages. 


A STUDY OF HALLUCINATIONS AND THE 
SENSE MODALITY USED IN LEARNING 


(L. C. Card No. Mic 59-1545) 


Arthur Rogers, Ph.D. 
Louisiana State University, 1959 


Supervisor: T. W. Richards 


A study was made on the influence of the relevancy of 
interpolated learning on retention with normals, auditory 
hallucinatory schizophrenics, and nonhallucinatory schizo- 
phrenics. Particular interest*‘was directed toward the ef- 
fect of this factor as related to the type of imagery used 
in learning. Each individual was subjected to all of the 
following learning conditions: 


1. Auditory initial learning, visual interpolated learn- 
ing, auditory relearning; 


. auditory initial learning, auditory interpolated 
learning, auditory relearning; 


. visual initial learning, visual interpolated learning, 
visual relearning; 


. Visual initial learning, auditory interpolated learn- 
ing, visual relearning. 


Specific hypotheses were tested and the following con- 
clusions reached: 


1. With normal subjects relevant interpolated learn- 
ing exerted significantly greater retroactive inhib- 
itory effects than nonrelevant interpolated learning; 
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. nonhallucinatory schizophrenics showed minimal 
retroactive inhibition under all conditions; 


. hallucinatory schizophrenics showed maximal ret- 
roactive inhibition under all conditions; 


. auditory hallucinatory patients partially translate 
visual stimuli into auditory imagery. 


Implications for the selection of candidates for psycho- 
therapy were discussed. 
Microfilm $2.00; Xerox $3.00. 35 pages.. 


A STUDY OF CERTAIN PSYCHOLOGICAL 
FACTORS IN THE REHABILITATION OF 
POTENTIALLY EMPLOYABLE 
HOMEBOUND ADULTS 


(L. C. Card No. Mic 58-5924) 


Murray Z. Safian, Ph.D. 
New York University, 1958 


Chairman: Professor Brian E. Tomlinson 


The Problem 

~The purpose of the present investigation was to evalu- 
ate the learning capacity and certain aspects of personality 
of fifty selected homebound pre-training subjects. The 
basic hypotheses were that a) the capacity for learning is 
different in those who are potentially employable and those 
who are not, and b) differences exist between successful 
and unsuccessful rehabilitation clients in certain person- 
ality characteristics and in areas of psychological adjust- 
ment. 


The Method | 

The population for this study consisted of fifty disabled 
individuals of both sexes, ranging in age from 19 to 65 
years. Included in this group were adult men and women 
who had applied to the New York State Education Depart- 
ment, Division of Vocational Rehabilitation, for employ- 
ment assistance and were considered acceptable on the 
basis of the Division’s criteria regarding eligibility for 
service. This group was later divided into two sub-groups, 
a Success Group and a Failure Group, based on an evalu- 
ation of the rehabilitation progress of each individual at 
the end of six months following the start of a training pro- 
gram. 

The data for testing the basic hypotheses were obtained 
from the Wechsler-Bellevue Intelligence Scale, the Ror- 
schach, Thematic Apperception Test, Bender Gestalt Test 
and the Incomplete Sentences Blank. Five variables were 
used in examining differences between the Success and 
Failure Groups and were treated by means of statistical 
methods. These variables included a) learning capacity, 
b) capacity for adjustment to routine, c) adaptability to 
change, d) reality testing, and e) motivation. 

Learning capacity was evaluated in terms of IQ scores 
obtained on the Wechsler-Bellevue Intelligence Scale. The 
other variables were evaluated in the Rorschach by factors 
of A%, F%, F+% and W%, and in the Thematic Apperception 
Test, Bender Gestalt Test and Incomplete Sentences Blank 
by ratings obtained for each individual on these variables. 





Supplementary data relating to these and other emo- 
tional and intellectual factors were obtained from the : 
Thematic Apperception Test, Bender Gestalt Test and the 
Incomplete Sentences Blank. These data were submitted 
to qualitative analysis. 

Statistical methods employed included the t-test, the 
Chi-Square Test for Significance of Difference, the F-test 
and the Chi-Square Test for Goodness of Fit. Significance 
at the .05 level of significance was used as the basis for 
rejecting the null hypothesis. 


The Results 
~ 1. The groups did not differ significantly in terms of 
learning capacity. 

2. Significant differences between the groups in adjust- 
ment to routine were found on all projective tests. 

3. The personality variables of adaptability to change, 
reality testing and motivation were not significantly differ- 
ent for the two groups on the basis of Rorschach test 
criteria. These variables did differentiate significantly 
between the groups on the ratings obtained from the The- 
matic Apperception Test, Bender Gestalt Test and the In- 
complete Sentences Blank. 

4. The Success Group, in contrast to the Failure Group, 
was capable of making a better response to the environ- 
ment, showed better emotional control, more realistic am- 
bition, more satisfactory interpersonal relationships and 
better methods of work. 


Conclusions 

1. The Rorschach test, in view of its emphasis on 
highly verbal and interpersonal factors, was not considered 
suitable for this study. Its effectiveness was also limited 
because certain variables were used in isolation from the 
other interrelated scoring categories. 

2. The basic hypotheses were supported by the data 
obtained from other projective tests, including the The- 
matic Apperception Test, Bender Gestalt Test and the In- 
complete Sentences Blank. 

3. Projective tests of a semi-structured nature and 
tests which emphasize observation of an individual as he 
is involved in a work task are most desirable in evaluating 
individuals for homebound employment. 

Microfilm $2.00; Xerox $6.60. 136 pages. 


THE RELATION OF FUNCTIONAL PERIODICITY 
TO CHANGES IN THE CHARACTERISTICS OF 
EMOTIONAL REACTIONS AND PERSONALITY 


(L. C. Card No. Mic 59-959) 
Wolfgang Schwarz, Ph.D. 
New York University, 1956 


Adviser: Dr. Zygmunt A. Piotrowski 


One hundred normal, healthy young female subjects 
between the ages of 18 and 25, all of whom were high 
school graduates, participated in this study. They were 
tested on two occasions, at menstruation and at non-men- 
struation, within approximately a 45-day interval between 
testings. The group was divided in two, the first fifty of 
which were called Group A, the second fifty of which were 
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called Group B, and the test-retest sequence was such 
that group A and B counterbalanced each other to equalize 
out practice effects. The subjects were given the Ror- 
schach test on the two occasions stated. The time of men- 
strual testing was within the first twelve hours of bleeding, 
the average time being around four to five hours after 
bleeding commenced. The subjects were also given a 
questionnaire at both testing situations which was to indi- 
cate the degree of menstrual involvement that the subjects 
experienced. The specific hypotheses tested were the fol- 
lowing: 

1. During functional periodicity the expression of a 
woman’s personality structure differs from her non-func- 
tiona: periodic personality. The difference in expression 
is attributed to the menstrual variable. 

2. With functional periodicity, the most significant 
changes occurring will be in the emotional or affective 
spheres of personality expression. : 

3 A. The cases that are at the extremes in terms of 
menstrual involvement (either minimal or maximal dis- 
comfort) will show a greater algebraic deviation from the 
mean in terms of a quantitative check list used as a meas- 
ure of adjustment than those cases between the extremes. 

3 B. The cases at the extremes will show a higher 
algebraic difference score on the check list between the 
menstrual and non-menstrual tests than the cases between 
the extreme. 

Specific measures were set up to provide an empirical 
definition of the concepts that were linked to the hypoth- 
eses. Finally it was thought that if the hypotheses were 
confirmed that one might conclude or interpret from these 
findings that there is a psycho-physical parallel at the 
time of menstruation the psychological components of 
which can be read by a personality test such as the Ror- 
schach, | 

Hypotheses one and two were confirmed to a high de- 
gree of statistical significance. The measures that were 
' previously set up to provide a measure of the concepts 
that were linked to the hypotheses were for the largest 
majority also confirmed at a high level of significance. 
The Rorschach was shown to be a reliable instrument, 
which reflects the personality functioning of an individual. 
Hypothesis three A was confirmed in part, specifically 
for those subjects who showed an extreme qualitative re- 
action to menstruation. Hypotheses three A and three B 
were not confirmed for the quantitative questionnaire 
score. 

It was concluded that functional periodicity influences 
the expression of a woman’s personality structure so that 
at the time of menstruation there is: a shift in the direc- 
tion of poorer over-all adjustment; greater emotional 
lability and egocentricity, and less feeling of empathy and 
consideration for others; a desire to put a greater emo- 
tional distance between oneself and others; an increase 
in the frequency and intensity with which anxiety is ex- 
perienced; a decrease in the capacity to plan, organize, 
and integrate; an increased feeling of ambivalence, in- 
decisiveness, and inadequacy which reflects itself in de- 
creased adaptability in role-playing. Reality testing and 
conscious control are not adversely affected by menstru- 
ation. For the entire group studied, the shifts found dur- 
ing functional periodicity are within normal limits and do 
not fall into the area of psychopathology. 

Microfilm $2.00; Xerox $6.60. 140 pages. 





PERSONALITY STRUCTURE AS REVEALED BY 
THE RORSCHACH TECHNIQUE OF A GROUP OF 
CHILDREN WHO TEST AT OR ABOVE 170 I. Q. 
ON THE 1937 REVISION OF THE 
STANFORD-BINET SCALE 
(VOLUMES I-V) 


(L. C. Card No. Mic 58-1997) 


Kalman Selig, Ph.D. 
New York University, 1958 


Chairman: Professor Harvey W. Zorbaugh 


The purpose of this investigation was to study the per- 
sonality structure of a group of highly gifted children 
utilizing the Rorschach technique to test the hypothesis of 
an association between emotional instability and excep- 
tional giftedness in children. 

Twenty-seven subjects with a mean age of 11.5 years 
and a mean IQ of 179.4 (1937 Revision of the Stanford- 
Binet Scale), from the New York City metropolitan area 
were studied in the years 1947-49. 

The Rorschach test, including Testing the Limits, was 
administered, scored and interpreted according to the 
Klopfer method. A Supplementary Rorschach Interview 
explored unusual responses and obtained confirmatory 
data of clinical impressions. A verbatim transcription of 
the proceedings was obtained. The Extended F%, Ex- 
tended F+% and Davidson’s Signs of Adjustment were ad- 
ditional Rorschach scores utilized. 

Rorschach Case Studies were developed from a Se- 
quence Analysis of the protocols and formal scores, plus 
data from the social history and psychiatric interview. 
Each subject was rated on a fivefold classification scale: 
Superior (I), Average Adjustment (II), Below Average 
(111), Tendency Toward Serious Problems (IV), Seriously 
Disturbed (V). Groups I, II and III were “ Adjusted,” 
Groups IV and V were * Maladjusted,” a major criterion 
being the need for psychotherapeutic help. 

Means and standard deviations were derived for the 
total group, IQ groups 170-179 and over 180, sex and ad- 
justment classifications. A composite picture was com- 
pared with Davidson’s gifted children, Hertz’ average 
adolescents and Roe’s eminent physicists, using the t test 
for significance of observed differences. The adjustment 
classifications were validated by determination of agree- 
ment between Rorschach evaluations and pooled clinical 
judgments reported by the social worker (82%) and anal- 
ysis of variance of the Rorschach data (F test). A com- 
posite picture of the Adjusted (44%) and Maladjusted (56%) 
was developed. 

The composite highly gifted child presented a healthy 
adjustment picture. There was no significant difference 
between the IQ groups; sex differences were not decisive. 
The subjects surpassed the gifted, the average adolescents 
and the scientists in the development of their internal re- 
sources and creative imagination (M). 

Statistically significant differences were noted between 
the adjusted and maladjusted groups for nineteen factors 
including Davidson’s Signs of Adjustment. Shading, color 
scores and usual content categories were not discrimina- 


tive. Less frequent content, (anxiety and aggression in- 


dicators) appeared significantly more frequently in the 
maladjusted group. 
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The composite portraits of the adjusted and maladjusted 
highly gifted were substantially different. The adjusted 
child was characterized by an accelerated emotional and 
social adjustment, with some personality traits which 
were significantly adultlike. The well-rounded personal- 
ity functioning suggested that the picture of the social 
handicaps and the hazards of the high IQ, which Terman 
and Hollingworth had noted, were overdrawn in relation 
to the adjusted child with highest IQ. 

The maladjusted child revealed the impact of the dif- 
ficulties in adjustment observed by Terman and Holling- 
worth as characteristically facing all children with IQ’s 
over 170. The total picture reflected a constricted, un- 
creative, anxiety-laden, immature personality and pre- 
sented evidences of impaired reality testing, emotional 
instability and inadequate adaptive capacity. 

Were it not for the individual case study of these chil- 
dren and the use of the Rorschach as a differential diag- 
nostic tool in personality evaluation, the generalized Ror- 
schach findings for the group being congruent with David- 
son’s data and Terman’s findings would have continued 
to give a misleading picture of healthy adjustment for the 
total group. The high incidence of maladjustment was 
five times the estimated incidence among school children 
generally. A final conclusion must remain guarded until 
sufficient numbers of highly gifted children have been 
studied to warrant more positive determination. 

Microfilm $18.80; Xerox $67.20. 1493 pages. 


A CONSTRUCT VALIDATION OF 
ADLER’S SOCIAL INTEREST 


(L. C. Card No. Mic 59-1598) 


Vernon William Shafer, Ph.D. 
The Ohio State University, 1958 


Social interest, one of the most important constructs 
in Adler’s theory, was defined, in part, as an evaluative 
attitude toward life that disposes the individual toward 
positive, cooperative relationships with his social environ- 
ment. This disposition is emphasized in Adler’s works as 
a widely pervasive element in the adjustment organization 
of the individual. 

The problem of the study was to examine this construct 
for meaningfulness and usefulness in counseling practice 
by using 51 neuropsychiatric patients in the Chillicothe 
Veterans Administration Hospital. The task consisted of 
two parts. The first part involved the development of a 
TAT-like test called the Social Interest Scale. The second 
part was the correlation of the SIS with a series of other 
tests used as behavioral referents of our construct. These 
relationships were predicted on the basis of Adler’s theory 
of social interest. 

The SIS consisted of ten pictures selected to elicit a 
variety of interaction references, which were scored on 
the basis of six levels of social interest, referred to as 
Contributing, Cooperation, Self, Negative, Passive, and 
Unrelated--bearing weights of five to zero, respectively. 

The score values for the references to each picture 
were averaged and the total score for the ten pictures 
represented a sum of these averaged scores. A zero 
score, also used, represented the total number of pictures 


to which there were no references made to other people. 





Interscorer reliability was .93; single scorer, .98; 
test-retest after five to seven weeks of therapy, .60. The 
split-half reliability was .82. 

Leary’s five levels of personality data were used as a 
framework for the predictions that degree of social inter- 
est would be reflected by the kind of references to inter- 
action with others given on a TAT-like test. 

The following list of measures was used at each of 
Leary’s levels: 


Level I Public Communication 





' 1. Rating of patients by psychiatric aides on se- 
lected social interest items from the Ferguson- 
McReynolds Hospital Adjustment Scale. These 
items represented agreements of four out of 
six judges who selected the items best repre- 
senting degree of social interest. 


Level If Conscious Description 


1. Sociable (S) scale score on the Thurstone Tem- 
perament Schedule. 


. Stern Activities Index score, with special atten- 
tion to Area II and to cluster 2A, and to ratio 
scores of these in relation to the total score. 





. Self rating by patients on the selected social in- 
terest items from the Ferguson-McReynolds 
Hospital Adjustment Scale. 


. Social Service score on the Kuder Preference 
Record (Vocational). 
_ Level Iii Private Symbolization 


1. The Social Interest Scale score developed as a 
measure of social interaction references to 
TAT-like stimulus pictures. 





Level IV Unexpressed Unconscious 


1. The O score from the Social Interest Scale which 
represents the sum of responses omitting ref- . 
erence to other people. 





Level V Values or Ego Ideal 


1. Self Ideal rating by patients on the selected so- 
cial interest items from the Ferguson McRey- 
nolds Hospital Adjustment Scale. 


2. The Allport-Vernon Study of Values score with 
emphasis on the Social Value score. 


On the basis of our theory we predicted positive cor- 
relation of each of these measures with the SIS, except the 
O score which was expected to be negatively correlated. 
Correlations of the SIS with the O score and with the So- 
cial Value score of the Study of Values were the only ones 
that approached significance, thus, in general, the hypoth- 
eses were not supported. 

In a study of the intercorrelations of all the measures 
used, Levels I, II, and V showed relationships relatively 
independent of Levels III and IV, which were in turn neg- 
atively related with each other. 

Within the conscious description level, there was 
greater within-level agreement of measures than across- 
level agreement. 

Level I data were foundto be the most effective measures 
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to discriminate * good” and “poor” patients selected on the 
basis of hospital staff administrative action and judgments, 
based primarily on observations of patient behavior. 


Tests were found to differ in their ability to demonstrate 


across-level relationships. 

_ The findings of the study suggest the need for a revised 
view of Adler’s social interest construct to take into ac- 
count various levels of personality data similar to those 
proposed by Leary. 7 

Microfilm $2.00; Xerox $5.60. 115 pages. 


AN ATTEMPT TO DETERMINE WHETHER 
A PERSON FACTOR ANALYSIS YIELDS PRIMARY 
TYPE-FACTORS WHICH CORRESPOND TO CERTAIN 
PSYCHOSOMATIC TYPE THEORIES 


(L. C. Card No. Mic 59-1076) 


Mucray Staal, Ph.D. 
New York University, 1956 


Adviser: Professor T. N. Jenkins 


The Jenkins Self-Rating Personality Inventory (Form 
A-2) consisting of six hundred items demonstrably diver- 
sified on the basis of factorial criteria, was administered 
to sixty subjects (ten in each of anxiety reaction, somati- 
zation reaction, peptic ulcer, and ulcerative colitis groups 
and twenty classified as normal). Tetrachoric correla- 
tions between all combinations of these sixty subjects 
were computed and Thurstone’s Complete Centroid Method 
was used to factor analyze the resulting correlation ma- 
trix. Four centroid factors were extracted and were then 
rotated to a simple structure by the use of.a graphic 
method designed by Zimmerman. 

Since the original correlation matrix is composed of 
the intercorrelations between people the type-factors re- 
sulting from this study are heldto represent primary per- 
sonality types. Type-factor A was provisionally identified 
as a primary personality type characterized by feelings 
of insecurity, anxiety, and depression and by disorgan- 
ized thinking. Type-factor B was provisionally identified 
as representing a personality type centered around 3 
feelings of security and adequacy, a high activity level, 
and organized thinking. After rotation to a simple struc- 
ture two type-factors remained bi-polar. These type fac- 
tors combined contained an exceedingly small component 
of the total factor variance (9%). It was not possible to 
satisfactorily interpret these two type-factors on the basis 
of the present study. : 

The type-factors emerging from this study were ex- 
amined to determine whether they: 1) would correspond 
in identity to the syndromal descriptions of the “ulcer 
type” and the “colon type” appearing in the literature; 

2) would differentiate, by virtue of the pattern of loadings, 
the peptic ulcer from the ulcerative colitis group; 3) would 
differentiate the peptic ulcer and/or the ulcerative colitis 
groups from the anxiety and somatization groups; 4) would 
differentiate the pathological group (ulcer, colitis, anxiety, 
and somatization groups) from the normal group; 5) would 
differentiate classes (types) of persons that correspond to 
these subjects diagnostic classifications. 

The identification of type-factors A and B did not 





correspond to the syndromal descriptions of the “ulcer 
type” and the “colon type” appearing in the literature 
(problem 1). Moreover the primary scores of the sixty 
subjects in the experimental population on the very traits 
comprising the “ulcer type” and the “colon type” did not 
reveal the distinctive pattern predictable on the basis of 
the theory. 

The mean loading of each of the five groups on each of 
the type-factors emerging from this study were compared 
by a series of Analyses of Variance (Friedman; Kruskal 
and Wallis). Without exception each of the X? values in- 
dicated that the mean loadings were not significantly dif- 
ferent. Since the personality types (type-factors) did not 
differentiate the peptic ulcer from the ulcerative colitis 
group; between the psychosomatic and psychoneurotic 
groups; nor between the pathological group (psychosomatic 
and psychoneurotic) and normals, questions 2, 3, 4, and 5 
were answered negatively. In other words patients in the 
distinct nosological categories of peptic ulcer, ulcerative 
colitis, anxiety reaction, somatization reaction, do not 
maintain this distinctiveness when compared, on the basis 
of personality typology, with each other and with normals. 

The findings were related to the clinical problem of 
establishing valid criteria to differentiate the psychoso- 
matic from the psychoneurotic disorder. In addition, im- 
plications regarding the practice of operationally defining 
normal populations, as being free from psychiatric com- 
plaints and a history of psychotherapeutic treatment, were 
discussed. . 

The findings were also related to a series of studies 
reported by Jenkins. The type-factors emerging from 
this study were held to be closely related to the super- 
factors discussed in these reports. 

The present study did not indicate the presence of a 
general human type-factor. This general type-factor has 
been consistently reported by previous Q-technique studies. 
Possible explanations of this apparent difference were 
offered. Microfilm $2.00; Xerox $4.40. 83 pages. 


AN EXPLORATORY STUDY OF PARENTAL 
MOTIVES, PARENTAL ATTITUDES, AND 
SOCIAL BEHAVIOR OF CHILDREN 


(L. C. Card No. Mic 59-2189) 


Joanne Parker Bennet Veroff, Ph.D. 
University of Michigan, 1959 


The purpose of this study was to explore the relation- 
ships among three sets of variables: parental motives, 
dimensions of parental attitude, and dimensions of chil- 
dren’s social behavior. The writer’s theoretical formula- 
tions about the learning of behavior in the child and the 
results of relevant research suggested a number of hy- 
potheses about the relationships among the three variables. 

In order to test these hypotheses, three different types 
of data were obtained. Twenty-two children were observed 
on three separate occasions in nursery school. These ob- 
servations were coded for Affiliation, Power, Aggression 
and Dependence. The forty-four parents of these children 
were interviewed extensively about their behavior and re- 
actions towards their children. These interviews were 
coded for five dimensions of parental attitude: Acceptance, 
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Overprotection, Dominance, Hostility, and Rejection. Be- 
cause the dimension of Rejection appeared so infrequently, 
it was subsequently combined with the Dominance and Hos- 
tility dimensions, and a new dimension, Authoritarianism, 
was included. Finally, stories were given in response to 
pictures by the forty-four parents. These stories were 
coded for Need for Affiliation and Need for Power. 

The degree of relationship among the three sets of var- 
iables was measured by rank-order correlation coefficients 
computed separately for mothers and sons, mothers and 
daughters, fathers and sons, and fathers and daughters. 
The differential relationships found for the groups pointed 
to the crucial nature of the interaction of the sex of the 
parents and the sex of the child in the parent-child rela- 
tionship. 

The results were discussed separately for each group. 
The major difference in the findings for parents suggested 
that mothers and fathers behave differently towards their 
sons and daughters in response to affiliation motivation. 
Parents with strong affiliative needs seem to respond to 
their opposite-sex child with love-oriented attitudes, 
while this tendency is not found in parents with strong af- 
filiative needs in their relationship with their child of the 
same sex. In the case of mothers with strong needs for 
affiliation there is evidence to suggest that they show non- 
love-oriented behavior towards their daughters. The ma- 
jor difference in findings for children suggest that boys 
and girls respond differently to non-love-oriented parental 
attitudes. Boys whose parents have manifested non-love- 
oriented behavior tend to behave dependently in nursery 
school, while girls faced with the same circumstances 
show a preference for power behavior. Psychoanalytic 
theory contributed heavily to the interpretation of the re- 
sults of this study. 

Recommendations for future research were noted. Fur- 
ther exploration of the interaction of the sex of the parent 
and the sex of the child and investigation of a major inter- 
vening variable posited in this study --indulgence of fathers 
towards daughters-- were especially recommended. 

Microfilm $2.20; Xerox $7.60. 165 pages. 


AN EXPERIMENTAL STUDY OF THE 
RORSCHACH APPERCEPTIVE TYPE 


(L. C. Card No. Mic 59-955) 


Dorit B. Whiteman, Ph.D. 
New York University, 1956 


Adviser: Dr. Irwin Katz 


The purpose of this study was to investigate the inter- 
individual variation in the tendency to form wholistic per- 
ceptual organizations of the Rorschach cards. The study 
was undertaken with a two-fold purpose in mind: 1.) As 
an attempt to pursue the experimental implications of a 
Rorschach assumption regarding the nature of location 
responses and 2.) as an attempt to relate a clinical prob- 
lem to a theory and a method in current perception-per- 
sonality research, i.e. to relate the perception of W’s on 
the Rorschach to Klein’s concept of Anschauung. 

The hypothesis guiding this research was that the W 
tendency, as determined by the Rorschach, is reflective of 





integration tendency in other situations, both perceptual 
and not primarily perceptual. | 

To test this hypothesis, high and low W tendency groups 
were differentiated by means of four Rorschach criteria 
and studied with respect to their performance on four ex- 
perimental measures. For each of the criteria, the groups 
were differentiated by means of a dichotomization at the 
median and a dichotomization producing more extreme 
groups. The four Rorschach criteria included scores de- 
rived from 1.) the total number of whole responses, 2.) the 
Friedman categories for differentiating types of whole re- 
sponses, 3.) categories defining levels of W integration 
independent of form level, and 4.) categories defining 
levels of W integration combined with form level. The 
four experimental measures included three scores derived 
from test performance in the perceptual, memory and 
problem solving areas, and one score derived from an 
analysis of the subjects’ introspections regarding their 
modes of performance on these tests. 

The differences between the high and low W tendency 
groups on each of the experimental measures were all in 
the predicted direction, although most of the comparisons 
were not statistically significant. The most consistent 
results, on the four experimental measures, were obtained 
when the P criterion (integration independent of form level) 
was applied under the condition of extreme dichotomization. 
The combined results of the experimental measures here 
were significant at the .01 level. 

_ The finding that it is possible to use the W tendency 
as derived from the Rorschach to predict tendencies in 
other response systems of the individual was interpreted 
from the theoretical framework of Klein’s concept of 
Anschauung. Microfilm $2.40; Xerox $8.40. 184 pages. 


SOME CORRELATES OF VOCATIONAL 
PLANNING IN NINTH GRADE BOYS 


(L. C. Card No. Mic 59-1508) 


William P. Wolk, Ph.D. 
Columbia University, 1958 


Chairman: Donald E, Super 


In the ninth grade, early adolescent boys are faced 
with a number of decisions which have relevance to their 
ultimate vocational choices. For example, they usually 
must choose between college preparatory, general, and 
vocational subjects. The extent of vocational planning at 
this time presumably affects readiness to make these and 
later decisions, whether deliberatly or by indirection. The 
present study has attempted to measure objectively the ex- 
tent of planning done by a group of 100 ninth grade boys 
and to relate this information to seven presumably relevant 
variables. They are, family cohesiveness, adolescent in- 
dependence, socio-economic status, similarity in level be- 
tween boy’s preference and father’s occupation, similarity 
in level between boy’s preference and parents’ aspiration 
for the boy, occupational information, and intelligence. 

The basic source of data was a series of four, tape re- 
corded, transcribed interviews held in 1951-52 with each 
ninth grade boy in Middletown High School, Middletown, 
New York. The data were collected by the Career Pattern 
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Study a project of the Horace Mann- Lincoln Institute, 
Teachers College, Columbia University. : 

A vocational planning scale, to be applied to the above- 
mentioned interview material, was developed on an a pri- 
ori basis. The scale consists of six elements which rate 
detail of planning from the beginning of high school through 
entry into the preferred occupation. It has good interjudge 
scoring reliability, it is composed of related but non-iden- 
tical parts, andits internal consistency isfurther supported 


by moderate correlations between the part and total scores. 


The results indicate that three of the seven variables, 
intelligence, occupational information, and similarity in 
level between boy’s preference and parents’ aspiration for 
the boy are related to amount of vocational planning at the 
.05 level. The relationship between socio-economic status 
and planning, although initially found to be significant, was 
reduced to non-significance by partialling techniques. 
Rationale for the failure to find the predicted relationships 
between the remaining variables and planning was pre- 
sented. All correlations obtained were quite low and were 
interpreted as revealing relationships which support the- 
ory but help very little in practice. 

It was suggested that a fuller understanding of voca- 
tional planning would be gained if it were viewed from a 
developmental standpoint. The repetition of this investi- | 
gation with the same subjects at a later stage would make 
longitudinal analyses possible. The doubtful relationship 
existing between vocational planning and socio-economic 
status raised the question of the relevance of current con- 
cepts regarding general planfulness to vocational planning. 
It was suggested that the clarification of this question is 
an important objective for future research. An investiga- 
tion in which different kinds of planning, including voca- 
tional planning, were compared for the same sample was 
proposed. Microfilm $2.00; Xerox $4.00. 75 pages. 


PSYCHOLOGY, EXPERIMENTAL 


THE EFFECTS OF UNIFORM PROBABILITIES 
OF REINFORCEMENT ON THE RESPONSE 
RATE OF THE PIGEON : 


(L. C. Card No. Mic 59-1478) 


Carl Martin Brandauer, Ph.D. 
Columbia University, 1958 


An experiment was performed investigating the key- 
pecking rate of the pigeon as a function of the probability 
of response reinforcement. A schedule in which every 
response has the same probability of being reinforced is 
identical to a random ration schedule with an exponential 
distribution of responses per reinforcement. This study 
also provided information about a limiting condition of 
the time sampling method of classifying reinforcement 
schedules proposed by Schoenfeld and his co-workers 
(Proc. Nat. Acad. Sciences, 1956, 42, 563-570), since a 
high speed time sampling method was used to program the 
reinforcement schedule. 

Three barren hen pigions (White Carneaux) were em- 
ployed as subjects. The subjects were maintained at 80% 











of their normal body weight, and food was used as rein- 
forcement. Following training with regular reinforcement, 
the subjects were exposed, in the order given, to rein- 
forcement schedules with the following probabilities of 
reinforcement: 0.10, 0.020, 0.010, and 0.005. In addition, 
two of the birds were trained with a probability of rein- 
forcement of 0.0025 and one bird at 0.00167. These prob- 
abilities correspond to mean ratios of 10, 50, 100, 200, 
400 and 600, respectively. Each bird was trained at a 
given probability of reinforcement until a stability criterion 
based on day-to-day variability of mean response rate was 
reached. 

The results indicate that the extremely high and stable 
rates of responding typical of ratio schedules were ob- 
tained with a schedule in which every response has the 
same probability of being reinforced. Furthermore, the 
mean response rate shows an increase with a reduction of 
the probability of reinforcement from 1.00 (regular rein- 
forcement) to 0.100, and declines only a small amount as 
the probability of reinforcement is decreased even further. 
The mean response rates obtained were generally in ex- 
cess of 2 per second, while a maximum mean rate of 4.70 
responses per second was achieved by one subject. An 
analysis of the inter-response intervals made during train- 
ing with a probability of reinforcement of 0.010 shows that 
more than 60% of all responses emitted by a single bird 
fall within 0.1 second time separation, while over 90% are 
separated by less than 0.6 seconds. This high stability of 
performance is further accentuated by the fact that no in- 
stances of “breaks” in responding longer than 3 minutes 
can be found in any of the cumulative response curves. 
“Breaks” shorter than this were found in some of the rec- 
ords obtained during the earlier stages of training at any 
one probability of reinforcement, but very few can be found 
in the latter stages of training. 

The results are in agreement with earlier findings by 
other workers, and extend the information available on in- 
termittent reinforcement schedules. 

Microfilm $2.00; Xerox $3.60. 65 pages. 


THE BEHAVIORAL EFFECTS OF SOME 
TIME-CORRELATED REINFORCEMENT SCHEDULES 


(L. C. Card No. Mic 59-1480) 


Robert Clark, Ph.D. 
Columbia University, 1958 


Two experiments were performed which were concerned 
with the effects upon behavior of several time-correlated 
reinforcement schedules. Both studies represented an en- 
largement upon previous findings which indicated, among 
other things, that some time-correlated reinforcement 
schedules duplicate the effects of some interval and ratio 
schedules. 

The major parametérs of a time-correlated schedule 
are designated tD andt4. These terms refer respectively 
to time periods during which (a) a response occurrence 
may produce reinforcement and (b) a response occurrence 
never produces reinforcement. In the present study, as in 
the earlier ones, t> + t 4 was held constant, t? and t/A 
were alternated, and only the first response in tD was re- 
inforced. 
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In Experiment I, the cycle length (tD + t4) was held 
constant at two minutes, and t? was varied through values 
of 120, 6, 3, 2, 1, .5, .4, and .3 seconds, in that order. T, 
the ratio of t? to tD + tA was, accordingly, varied through 
values of 1.00, .05, .025, .016, .008, .004, .003, and .002, 
in that order. 

Four White Carneaux pigeions were the subjects. The 
response employed was key-pecking. Each bird began on 
a schedule where T equalled 1.00 and thereafter was suc- 
cessively shifted to the smaller T values noted above. 
Stable behavior, defined by a stated criterion, was the ba- 
sis for shifting the subject to the next value of T. After 
each bird’s function had been secured, a three-week ex- 
tinction period was instituted, following which each bird 
was returned to one former T value. 

In Experiment i, tD + t4 was held constant at 10 min- 
utes and tD was varied through values of 600, 5, 4, 3, 2, 
and one second, in that order. The values of T were, ac- 
cordingly, varied through 1.00, .0083, .0066, .0050, .0033, 
and .0016, in that order. 

Two White Carneaux pigeons were the subjects. The 
same response was employed at the same stability crite- | 
rion was used as in Experiment I. After each bird’s func- 
tion had been secured, a one-week extinction period was 
instituted, which terminated the experiment. 


Results-- Experiment I 





1. Response rates and responses per reinforcement 
increased with positive rears “eases as T decreased. An 


equation of the form R= aT adequately described the 
relation between response rate (R) and T. 

2. Response rate was inversely related to the frequency 
of reinforcement. 

3. Cumulative response records indicated a transition 
from interval-like to ratio-like behavior as T was de- 
creased. 

4. Distributions of inter-response times (RT’s) showed 
an increase in the relative frequency of short IRT’s and a 
decrease in the relative frequency of longer IRT’s as T 
decreased. When the number of IRT’s in each class were 
corrected for the number of opportunities for their occur- 
rence (yielding the measure IRT’s/ops), decreases in T 
were also accompanied by increases in the shorter IRT 
classes. 

5. Distributions of IRT’s immediately after (initial 
rate) and immediately preceding (terminal rate) reinforce- 
ments indicated an increase in the relative frequency of 
short IRT’s and a decrease in the relative frequency of 
longer IRT’s as T decreased. The percent difference be- 
tween the initial and terminal rate distributions also de- 
creased as T decreased. 

6. Good recoverability of data was indicated upon re- 
turn to former T values. | 


Results--Experiment II 





1. The response rate for both subjects increased up 
to a T value of .0033 and then decreased at a T value of 
.0016. 

2. Response rate increased as the frequency of rein- 
forcement decreased up to a T value of .0033. Both re- 
sponse rate and frequency of decreased as T was further 
reduced to a value of .0016. , 





3. One subject displayed an inverse relation between 
number of responses per reinforcement and T, while the 
other exhibited a function that increased up to a T value 
of .0033 and then decreased at the .0016 T value. 

4. The length of the pause-after-reinforcement was 
inversely related to the value of T. 

5. The results of paragraphs 3, 4, and 5 of Experiment 
I were similar to those found in this study. 

6. A three-dimensional graph was presented which re- 
lates response rate to T andtD + t4. This figure summa- 
rizes the data obtained to date and includes two functions 
from the present two experiments and three functions from 
three previous studies. 


Conclusion 


Manipulation of the value of T in both studies led to 
systematic changes in many of the response properties 
measured. In addition, several aspects of the data indicate 
that decreases in T result in a transition from interval- 
like to ratio-like behavior. 

Microfilm $2.00; Xerox $6.40. 133 pages. 





EFFECTS OF CORRECTION CONDITIONS 
AND INTERTRIAL STIMULATION ON 
DISCRIMINATION LEARNING 


(L. C. Card No. Mic 58-7910) 


Cooper Clancy Clements, Ph.D. 
Indiana University, 1958 


An organism discriminates when it responds differen- 
tially to different stimuli. In a classical type of discrim- 
ination-learning experiment, two responses are experi- 
mentally defined, usually in terms of some environmental 
effect. On each trial of a sequence of trials, one or the 
other of two stimuli is presented, in the presence of which 
the responses are differentially reinforced; that is, the 
consequences of the responses depend upon the stimulus 
present. Changes in the frequency and properties of the 
responses, as well as the dependence of these on the stim- 
uli, over the course of the trials, are studied. In this in- 
vestigation, the responses were pressing one or the other 
of two retractible levers in a modified Skinner box. Above 
each lever was a panel. On every trial the stimulus was 
one lighted and one unlighted panel. The discriminative 
stimuli were the lighted panel above the left lever or the 
lighted panel above the right lever. Sixty-four male hooded 
rats, deprived of water for twenty-three hours on each day, 
received thirty learning trials, fifteen with each discrim- 
inative stimulus, on each of 35 days. For half the rats, the 
lighted panel, and for the other half, the unlighted panel, 
was the positive component. Pressing the lever under the 
positive panel was correct and was followed by retraction 
of the levers and presentation of a drop of water. 

An important variable in discrimination experiments 
is whether correction is permitted. When it is, an incor- 
rect response never ends the trial. On each trial of the 
present experiment, the levers were not retracted, nor 
was water presented, until a correct response was made. 
This was therefore a correction procedure. 

Although correction and non-correction procedures 
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have often been compared, systematic manipulation of the 
conditions of correction has never been studied. In this 
investigation, four conditions of correction were intro- 
duced: (1) no partition between the levers; (2) a1 1/2 
inch transparent partition; (3) a3 1/2 inch transparent 
partition; (4) a3 1/2 inch opaque partition: The partitions 
‘manipulated the extent of the withdrawal as well as the 
discreteness of the two panels. Discrimination learning 
did occur and was significantly affected by the different 
partitions during the first week, establishing the impor- 
tance of the precise conditions under which correction is 
accomplished. : 

Another variable traditionally neglected in discrimina- 
tion studies was investigated, namely, the stimulation be- 
tween trials. For half the rats, both panels were lighted 
between trials, for the rest unlighted. Neither the inter- 
trial stimulation nor the character of the positive com- 
ponent, whether lighted or not, had significant effects upon 
behavior, but their relation did. Learning was faster when 
the inter-trial stimulation and the positive component dif- 
fered, slower when they were alike. Moreover, this re- 
lation and the partitions had a significant, complex inter- 
active effect. Microfilm $2.00; Xerox $3.60. 65 pages. 


THE RELATION OF DRIVE TO DISCRIMINATION 
(L. C. Card No. Mic 59-1066) 


May Feldman D’ Amato, Ph.D. 
New York University, 1956 


Adviser: Dr. L. W. Crafts 


The present investigation was conducted to determine 
the effect of variations in drive and the number of condi- 
tioning trials on the formation of discriminations of vary- 
ing difficulty. The role of these variables in stimulus 
generalization was also observed. 

On the assumption that experimentally induced anxiety 
acts as a drive, 48 human Ss were exposed to shock threat 
and 48 remained unthreatened. Half of both groups re- 
ceived 5 trials in responding to an illuminated rectangular 
training stimulus, while the other half received 30 such 
trials. Following this initial training each of the four 
subgroups was tested for generalization of the voluntary 
response to two other stimuli which differed from the CS 
only in height. Two generalization test trials, one with 
each generalized stimulus, were followed without inter- 
ruption by 50 successive discrimination trials. Both the 
positive and the negative stimulus involved in the discrim- 
ination were presented 25 times in a prearranged order. 
For all Ss the positive CS was the rectangle presented 
during preliminary training. However, depending on the 
difficulty of the discrimination, the negative CS was either 
the more or the less remote generalized stimulus. Half 
the Ss in each group performed under each of these two 
conditions of discrimination difficulty. 

Contrary to predictions derived from Hullian principles 
on the assumption that experimentally induced anxiety 
functions as a drive, the results for generalization, in 
terms of the percentage of Ss responding to the stimuli, 
failed to show any effect of anxiety on performance. 
Neither a heightening nor a change in the “slope” of the 





gradient was effected by the shock threat conditions. How- 
ever, the findings for the other variable, number of con- | 
ditioning trials, were consistent with the Hullian interpre- 
tation. Increasing the number of reinforcements resulted 
in greater generalization and, for the conditions of this 
study, a flattening of the generalization gradient. 

Two hypotheses relating drive to discrimination were 
evaluated in this experiment. Whereas Spence’s hypoth- 
esis would have discrimination improve with increases in 
drive, an extension of Child’s view leads to the prediction 
of improved performance under increased anxiety only 
for an easy discrimination. For a difficult discrimination 
increases in anxiety should impair performance. The re- 
sults of the experiment, in terms of the difference in the 
frequency of responses to the positive and negative stim- 
uli, supported neither interpretation. Shock threat was 
found to have no effect on discrimination, be it “easy” or 
“difficult.” Nor was it observed that heightened anxiety 
resulted in an increased level of responding to the stimuli. 

The results for discrimination also failed to show that 
the number of conditioning trials affected subsequent dis- 
crimination performance. On the basis of other data ob- 
tained in the investigation it was concluded that this finding 
was the outcome of the exceedingly rapid growth of habit 
strength during conditioning. } 

Microfilm $2.00; Xerox $4.20. 80 pages. 


CENTRAL NERVOUS SYSTEM 
FREQUENCY-DISCRIMINATION IN THE 
DOMESTIC HEN 


(L. C. Card No. Mic 59-1220) 


Robert Edward Farley, Ph.D. 
University of Washington, 1958 


Supervisor: Professor Roger B, Loacks 


This investigation tested the hypothesis that if the ret- 
inal elements were bypassed, the animal would be able to 
discriminate frequencies well above the critical flicker 
frequency. : 

Bipolar electrodes were embedded in the neostriata of 
four domestic hens. A 200 cps shock to the cerebrum 
through the electrodes sufficient to cause an orienting re- 
sponse served as the conditional signal. A shock to the 
skin of the right leg followed as the unconditional signal. 
When leg withdrawal to the conditional signal had become 
stabilized, cortical shocks at less than 200 cps were in- 
terspersed with the conditional signal and were extin- 
guished. Eventually a range of frequencies was found 
within which extinction would not occur. This procedure 
established the highest central nervous system frequency- 
discrimination possible for the animals. 

Critical flicker fusion frequency was established by 
placing the hen ina revolving striped drum. The frequency 
at which the optokinetic response ceased was taken as the 
critical fusion frequency. 

It was found that all animals could discriminate fre- 
quencies in the central nervous system well above the 
critical flicker fusion frequency. _ 

Microfilm $2.00; Xerox $3.00. 36 pages. 
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THE TIME VARIABLE IN 
STIMULUS GENERALIZATION 


(L. C. Card No. Mic 59-1743) 


Emerson Foulke, Ph.D. 
Washington University, 1959 


Chairman: Dr. Carl E. Sherrick 


An experiment was performed to determine the effect 
upon stimulus generalization of varying the time elapsing 
between original learning and testing for stimulus general- 
ization. The time variable was selected for investigation 
for the following reasons. 

There is reason to believe that stimulus generaliza- 
tion may be an underlying process in retention and the 
transfer of training. If retention and transfer of training 
are to be accounted for in terms of stimulus generaliza- 
tion that account must be made in terms of the generaliza- 
tion that is operative at the moment retention and transfer 
are measured. Therefore it was felt that a knowledge of 
the extent to which stimulus generalization is a function 
of time would facilitate an understanding of the relation 
between stimulus generalization on the one hand and re- 
tention and transfer of training on the other. 

A modified verbal learning technique was used to pro- 
vide the learning prerequisite to the assessment of stim- 
ulus generalization. The stimuli were tones varied in the 
frequency dimension and the responses were spoken let- 
ters. The subject heard a tone, followed a moment later 
by its spoken letter, and so on to the end of the trial. His 
task upon subsequent trials was to say the letter before 
he heard it spoken. Four tones were used. A trial con- 
sisted of a single presentation of the four tones with their 
corresponding letters. Each subject learned until he had 
accomplished two successive.errorless trials and was 
then brought to a criterion of 100% overlearning in terms 
of trials. 

128 subjects were used in the experiment. They were 
divided into 4 groups of 32 and each group was tested for 
stimulus generalization at a different time interval after 
learning. The time intervals employed were 5 minutes, 

8 hours, 24 hours, and 48 hours. 

In the test for stimulus generalization each subject was 
presented with 28 tones including the 4 tones that had been 
used in the original learning task. Upon hearing each of 
the 28 tones the subject was required to respond by pro- 
nouncing one of the letters used in the original learning 
task. Habit strength was indicated by the proportion of 
expected responses to total possible responses elicited by 
a given tone or stimulus. The expected response to a 
given test tone was a function of the position of that test 
tone in the frequency dimension with respect to the 4 tones 
employed in the original learning task. 

It was predicted that all of the values determining the 
disposition of the curve of stimulus generalization would 
show a successive attenuation as a function of time and 
that there would be a differential attenuation operating in 
such a way that the values at the peak of the curve would 
be depressed more as a function of time than the values 
at its tails. It was maintained that if attenuation of the 
values determining the disposition of the curve occurred 
as predicted a curve expressing change in the extent of 
generalization as a function of time would be negatively 
accelerated. 





Two analyses of variance were employed to analyze 
the results. The experimental variable in one analysis 
was the proportion of expected responses elicited by each 
test tone. The experimental variable in the other analysis 
was the variability of expected responses elicited by the 
tones used to test for generalization. 

The results were not conclusive in demonstrating the 
predicted relations. However, those alterations in the 
curve of stimulus generalization that could be regarded 
as a function of time were in accordance with expectations. 

A curve was developed from the data of the experiment 
that expressed change in the extent of generalization as a 
function of time. It was noted that both this curve and the 
curve of retention are negatively accelerated decreasing 
functions of time. It was suggested that the amount re- 
tained is a function of the extent of stimulus generaliza- 
tion at the time the test for retention is made. The sim- 
ilarity between the curve of retention and the curve 
expressing the change in the extent of stimulus generali- 
zation was held to be a consequence of this relationship. 

Since retention and transfer of training are related 
processes it was proposed that change in the extent of stim- 
ulus generalization has implications for transfer of train- 
ing as well. An analysis of transfer of training was made 
in terms of the transfer of specific and general factors. 

It was proposed that to the extent that positive transfer 
depends upon the transfer of specific factors it is deter- 
mined by change in the extent of stimulus generalization 
as a function of time. 
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DETECTION OF COMPLEX AUDITORY 
SIGNALS IN NOISE AND THE 
CRITICAL BAND CONCEPT 


(L. C. Card No. Mic 59-2124) 


David Marvin Green, Ph.D. 
University of Michigan, 1959 


In the last two decades, considerable information has 
become available concerning the mechanism of auditory 
frequency analysis as it is inferred from behavioral data. 
In the first section of this thesis a review of many of these 
papers is presented. These include experiments from the 
area of masking, frequency discrimination, and loudness. 
All of the studies are analyzed in terms of the critical 
band concept proposed by Fletcher. While many of the 
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results are consistent with the deductions obtained from 
this simple concept, certain relationships still remain ob- 
scure. For example, the estimates of critical bandwidth 
obtained from masking data differ by as much as an order 
of magnitude from the estimates obtained from frequency 
discrimination data. 

Two experiments concerning the detection of complex 
auditory signals in noise are presented. The first exper- 
iment employed as a complex signal two sinusoidal stim- 
uli. Both the duration and the frequency separation of the 
signal serve as variable parameters in the experiment. 

It is concluded that the complex signal is more detectable 
than either of the two stimuli which comprise the complex. 
A mathematical model, which is a simple extension of the 
critical band concept, is presented. The model is based 
on the assumption that the outputs of several critical 
bands may be combined in detecting these stimuli. Two 
other models, which do not predict the data as well as the 
first model, are compared with the experimental data. 

The second experiment employed bandlimited white 
Gaussian noise as the signal to be detected. A statistical 
model which incorporates the extension of the critical 
band concept as it was used in the first experiment is pre- 
sented. This new model provides excellent predictions 
for the results obtained in the second experiment. Both 
bandwidth and signal duration of these noise signals may 
be accounted for by this statistical model. The basic 
equation for this model is: 

d'. = VwT So 
opt ~ N. 


oO 


where d'‘opt is a measure of the detectability of the sig- 
nal, W is the bandwidth of the noise signal, T is the signal 
duration, and §,/N, is the signal power to noise power 
ration in a one cps band. 

As a result of this experimental work, a general model 
of the hearing mechanism is proposed stating that the ear 
may be likened to a series of bandpass filters. The out- 
put of these filters may be linearly combined, with weight- 
ing constants, so that an effectively larger bandpass can 
be obtained. This adjustable bandpass model is contrasted 
with the fixed critical band concept which Fletcher sug- 
gested. Microfilm $2.00; Xerox $4.40. 83 pages. 


AN ELECTROGRAPHIC STUDY OF THE 
DOG DURING AVOIDANCE LEARNING 


(L. C. Card No. Mic 59-2139) 


Robert Lee Isaacson, Ph.D. 
University of Michigan, 1959 


_ One of the greatest gaps in physiological psychology 
has been the absence of any convincing physiological cor- 
relate of learning. With a few exceptions, investigations 
in the past have not coupled a well-defined behavioral re- 
sponse with continuous physiological recordings, and the 
few exceptions used only surface electroencephalograms. 
The aim of this research is to explore electrographically 
some cortical and sub-cortical areas of the dog brain 
during the learning of a conventional leg-lift avoidance 
response. 

Six dogs were implanted with chronic electrodes in 





the ectolateral and lateral gyri of the cortex, the hippo- 
campus, some brainstem areas, and other subcortical 
areas. A special electrode connector was designed for 
use in the dog, and continuous electroencephalographic 
recordings were made throughout the training and testing 
of the animals. The dogs were trained to lift a foreleg to 
avoid an electrical shock to that limb upon presentation 

of an auditory stimulus (CS). At the same time, they were 
trained not to respond to.a second auditory stimulus (NS) 
which differed from the CS only in frequency. Before and 
after training, recordings were made from the animals 
while under the influence of the tranquilizing drug, chlor- 
promazine. In addition, the animals were tested one hour 
after injection of morphine sulfate only after training. Sub- 
sequent to training and testing, brief intracranial stimu- 
lation experiments were performed on two dogs. All elec- 
trode placements were verified histologically. 

Recordings from hippocampal areas revealed a con- 
ditioned arousal, or desynchronization, which preceded 
the CR both on any given trial and in the training series. 
This change was most apparent (a) early in the training 
and (b) when the hippocampal area was not in an “ excited” 
electrical state prior to the CS. Slow-wave large-voltage 
activity was recorded from the alveus of the hippocampus 
early in training but was not consistently associated with 
the CR. Electrical stimulation of retrosplenial hippo- 
campus before the onset of the CS was effective in elimi- 
nating the CR on a given trial. 

Leads from the white matter lateral to the hippocampus, 
the corpus callosum, and the ectolateral cortex all indi- 
cated arousal responses to the auditory stimuli as a func- 
tion of training. When the behavioral discrimination had 
been established, the ectolateral cortical area still re- 
sponded to both the CS and NS, where the hippocampal lo- 


cations failed to respond to the NS. 


The training procedures did not produce any reliable 
electrical changes following the CS or NS in the medial 
occipital lobe, tip of the occipito-temporal lobe, the cere- 
bral peduncle, the superior colliculus, the edge of the 
superior olive, or the white matter dorsomedial to the 
hippocampus. 

The drug tests permitted recordings to be made with a 
calmer animal and against modified drug-induced electri- 
cal backgrounds. In addition both drugs modified the an- 
imal’s responsiveness to the CS. 

These findings were discussed in relation to the known 
physiological and anatomical data. 

Microfilm $2.00; Xerox $5.60. 112 pages. 


SOME DETERMINANTS OF THE RATES 
OF DEACQUISITION OF AVOIDANCE 
AND ESCAPE RESPONSES 


(L. C. Card No. Mic 59-2141) 


Berne Lee Jacobs, Jr., Ph.D. 
University of Michigan, 1959 


In avoidance training a time interval between the occur- 
rence of a signal and a noxious ‘stimulus enables the sub- 
ject to avoid the noxious stimulus. In escape training the 
signal and the noxious stimulus occur simultaneously. 
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The subject learns a response which terminates the nox- 
ious stimulus, but avoidance is not possible. A most 
striking empirical finding about these two procedures is 
the slower rate of deacquisition following avoidance train- 
ing relative to the rate of deacquisition following escape 
training. | 

An important consequence of the difference between 
these two methods is that as the training procedure changes 
from conditions of acquisition to conditions of deacquisi- 
tion, there is normally little change in the stimulus con- 
figuration for avoidance animals, while there is a large 
change for escape animals. The purpose of the research 
reported here was to test the hypothesis that variations 
in the discriminability of this change from acquisition to 
deacquisition produce concomitant variations in the rate 
of deacquisition. 

Seventy-six male rats were divided into ten groups and 
three tests of the hypothesis weve carried out. The ani- 
mals learned a position response in a T maze to avoid or 
escape electric shock. The dependent variable was ma- 
nipulated by changes in the intensity of a CS light and by 
the presence or absence of a CS light and buzzer. Inde- 
pendent variable measures were response times and error 
scores. 

In the first test an effort was made to make the differ- 
ence between acquisition and deacquisition conditions as 
discriminable as possible for an avoidance group and to 
reduce the discriminability for an escape group. This was 
accomplished by training both groups with a CS complex 
consisting of a light, buzzer, lifting of the starting box 
door, and shock cues. A maximal change was produced 
for the avoidance group by removing the light, buzzer, 
and shock. A minimal change was produced for the escape 
group by removing only the shock. It was found that the 
avoidance group had a faster rate of deacquisition than 
the escape group. 

The second test was an attempt to produce different 
degrees of discriminability of change for animals trained 
by an avoidance procedure. Four avoidance groups had a 
CS complex during acquisition consisting of a light, door 
lifting, and shock cues. Differential changes were pro- 
duced by removing the shock and varying the intensity of 
the light for three of these groups. For the fourth group 
the light was absent during deacquisition. It was found 
that the intensity changes were not effective, but the change 
from presence to absence of the light was effective in pro- 
ducing faster deacquisition. 

The third test was an attempt to produce different de- 
grees of discriminability of change for animals trained 
by an escape procedure. Four escape groups were trained 
under different conditions. The CS complex consisted of 
the door lifting, shock cues, and a light which varied in 
intensity for three of the groups. The fourth group had no 
light during acquisition. During deacquisition the shock 
cues were removed and the four groups all had a bright 
light as the CS light. The results indicated that the changes 
in light intensity were not effective, while the change from 
absence to presence of the light had a slight effect in pro- 
ducing faster deacquisition. 

Differences in the results from the two dependent var- 
iables were consistent with the interpretation that response 
times were more sensitive than error scores in reflecting 
differences in rate of deacquisition. 

It was concluded that the findings were consistent with 
the hypothesis and that they indicate the effectiveness of 





manipulating the independent variable by other means than 
removal of shock cues from the CS complex. 
Microfilm $2.00; Xerox $4.60. 87 pages. 
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PROCEDURE AND A RATING-SCALE PROCEDURE 
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Chadwick Karr, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. Paul Horst 


This investigation was based on a further analysis of 
data originally collected and analyzed by C. E. Wright. 
Wright administered the standard forced-choice form of 
the Edwards Personal Preference Schedule (EPPS) twice 
to 92 undergraduate college students. Also administered 
twice was a rating-scale form of the EPPS. Using his 
data, two separate problems were investigated. 

Problem I. Can one devise a method of scoring re- 
sponses given to separate EPPS statements so that the 
scores for variables will correlate very highly with scores 
for corresponding variables of the EPPS in which re- 
sponses are given to paired statements? 

Two arbitrary methods for scoring Wright’s Rating 
Scale data were devised. One was called the difference 
method; it was designed to have maximum stability. The 





other was called the zero-one method; it was designed to 





match as closely as possible the EPPS method of scoring. 
The variable scores from each of these two methods of 
scoring were correlated with EPPS variable scores. Cor- 
relations corrected for attenuation were presented as ev- 
idence of the possible degree of relationship between cor- 
responding variables. 

On the basis of the obtained correlation coefficients, 
the zero-one method of scoring the Rating Scale produced 
variable scores which correlated slightly more highly 
with corresponding EPPS variable scores than either the 
difference method or Wright’s normative-ipsative method 
of transforming the Rating Scale scores. For the 15 var- 
iables, the median correlations were .77, .75, and .76, 
respectively, for these scoring methods. Corrected median 
correlations were .94, .91, and .91, respectively. Since 
the corrected values did not indicate a perfect relation- 
ship, there must be other factors than response stability 
which attenuate the relationship. 

Problem Il. Wright showed that the factor structures 
of the matrices of variable scores for the EPPS and the 
Rating Scale (made up of EPPS statements) were not ident- 
ical. Presumably, one of the major differences lay in the 
presence of one or more social-desirability factors in the 
Rating Scale score matrix. Can one determine more pre- 
cisely what reliable systematic variance is present in 
variable scores from statements rated one at a time which 
is not present in forced-choice EPPS variable scores, and 
vice versa? 

Multiple prediction procedures were used to predict 
Rating Scale scores from EPPS scores, and vice versa. 
Two matrices of errors-of-prediction were obtained. It 
was assumed that one error matrix contained the reliable 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfiim, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





PSYCHOLOGY 


3383 





systematic variance in one inventory that was not in the 
other, and vice-versa for the other error matrix. These 
two error matrices were factor-analyzed to determine 
the number and size of the reliable factors they contained. 
The standard score matrix of the Rating Scale variables 

contained one large and one small reliable factor not pre- 
dicted by the EPPS. The standard score matrix of the 
EPPS variables contained three moderate size factors not 
predicted by the Rating Scale. The large and the small 
unpredicted factors in the Rating Scale appeared to be re- 
lated to the social-desirability factor which Edwards at- 
tempted to minimize inthe EPPS. Fromthe factor-analytic 
results it appears that the forced-choice method, as rep- 
resented by the EPPS, produces variable scores which 
have a more complex factor structure but which lose the 
one large factor, social-desirability, purposely minimized 
in the construction of the inventory. The nature of the 
factors measured by the EPPS but not measured by the 
Rating Scale needs further investigation. 

Microfilm $2.00; Xerox $5.20. 101 pages. 


AN EXPERIMENTAL INVESTIGATION OF THE 
RELATIONSHIP BETWEEN CERTAIN PERSONALITY 
CHARACTERISTICS AND PHYSIOLOGICAL 
RESPONSES TO STRESS IN A 
NORMAL POPULATION 


(L. C. Card No. Mic 58-5320) 


James Edwin Kempe, Ph.D. 
Michigan State University, 1956 


Problem. Investigation of relationships between per- 
sonality descriptions and physiological responses to stress 
situations, | 

Subjects. A single group of sixty normal males aged 
twenty-four to fifty-nine. 

Procedure. Measures of GSR, heart rate, respiration 
rate, and EMG’s were recorded in response to mild sen- 
sory stimulation and psychological stress. Personality 
tests were the Cattell Sixteen Personality Factor Ques- 
tionnaire and the Guilford-Zimmerman Temperament 


Survey. T-scores from twelve derived physiological meas-_ 


ures and twenty-six test factors were intercorrelated. 
Extracted from the correlation matrix were clusters of 
significant intercorrelations appearing among the physio- 
logical measures and between personality and physiolog- 
ical measures. . 

Results and conclusions. 1. Characteristics summa- 
rized as “ social introversion,” lack of spontaneity or 
freedom of emotional expression, and a tendency to con- 
duct one’s self in a rational, unemotional manner were 
found to be associated with a tendency to respond to stress 
with some kind of physiological disturbance. 

2. Even though similarities in personality descriptions 
were associated with both autonomic response tendencies 
and muscle response tendencies, consistent differences 
were also found. The autonomic responder may not ex- 
hibit overt emotional expression, but he is emotionally 
sensitive. He tends to be introspective, and his feelings 
are easily hurt. He is prone to worry, and fears he is 
not accepted by others. The muscle responder appears 
to be more effective than the autonomic responder in 








attempts to deny emotion completely and to approach life 
in an intellectual, unfeeling manner. He tends to remain 
isolated from others, but instead of worrying he goes his 
own way, not caring particularly what others may think of 


him. He exhibits a lack of concern for social convention 


and tends to lack inhibition in social action. 

3. There were some suggestions that psychological 
stress was a more potent stimulus for those people who 
tend to respond predominantly with autonomic changes, 
and that sensory stress or startle was a more potent stim- 
ulus for muscle responders. 

Microfilm $2.25; Xerox $8.00. 171 pages. 


A BROAD BAND BLUE LIGHTING SYSTEM 
FOR RADAR APPROACH CONTROL CENTERS 


(L. C. Card No. Mic 59-1586) 


Conrad Lawrence Kraft, Ph.D. 
The Ohio State University, 1958 


This study contains detailed specifications for the instal- 
lation and use of a Broad Band Blue (selective chromatic) 
lighting system for radar approach control centers. This 
lighting system provides (1) sufficient light for scope ob- 
servers, maintenance personnel, and other individuals to 
work simultaneously in the operations room, thus allowing 
24 hour-a-day operations; and (2) an element of flexibility 
that allows the scope observer the option of increasing his 
visual sensitivity, through dark adaptation, without decreas- 
ing the light provided for the work of other personnel. 

In this report the varied requirements of a lighting 
system are stated, the relevant psychophysiological and 
physical facts are summarized, the Broad Band Blue and 
alternative lighting systems are critically evaluated, and 
the results of operational and experimental suitability 
tests of the proposed system are given. 

The principle employed in the proposed lighting system 
is the selective use of the visible spectrum; the shorter 
visible wave lengths from 400 to 540 mu are utilized for 
room illumination (maintenance, etc.), and the longer 
wave lengths from 540 to 700 mu are assigned to scope ob- 
servers. The system permits a man working under rela- 
tively good room illumination to carry on essential main- 
tenance while working next to the scope observer who can 
see more than a minute of trail on a conventional P-7 
phosphor radar display. 

The philosophy and theoretical framework of this sys- 
tem is applicable to other types of radar control centers, 
though minor modifications may be needed to meet special 
requirements that are different from those of radar air 
traffic control. 

Microfilm $2.15; Xerox $7.60. 161 pages. 
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THE RELATIONSHIP OF INDUCED MUSCULAR 
TENSION, TENSION LEVEL AND MANIFEST 
ANXIETY IN LEARNING 


(L. C. Card No, Mic 59-1227) 


Ole Ivar Lovaas, Ph.D. 
University of Washington, 1958 


Chairman: Dr. Moncrieff H. Smith, Jr. 


This study was 2n investigation of the relationship be- 
tween Manifest Anxiety (MAS), individual differences in 
skeletal muscle tension (IT) and induced muscle tension 
(IMT), and the effect of these three variables on perform- 
ance. MAS, IT, and IMT were related to each other by the 
use of Hull’s generalized D and D was related to perform- 
ance in the Hullian manner, 

The Taylor Manifest Anxiety Scale (MAS) was admin- 
istered to introductory classes in psychology and 32 stu- 
dents scoring in the high range of the scale were selected 
to form the High MAS group. The same number of Ss 
from the low range of the scale formed the Low MAS 
group. Ss within these groups were assigned randomly to 
four IMT conditions: during the learning trials they main- 
tained 0, 1/8, 1/4 and 1/2 of their maximal pressure 
after 30 seconds on a hand dynamometer. Eyeblink rate 
was employed as a measure of IT, with these rates being 
obtained after the Ss had entered the experimental situa- 
tion. The Ss were split into a high and a low IT group on 
the basis of their eyeblink rates. The performance of 
these groups could be observed under the various IMT 
conditions, as was done with the MAS groups. This was 
accomplished by statistically isolating the IT groups, 
after the experiment was completed. Paired associate 
learning was employed. Adjectives were paired in such 
a manner as to produce high and low associated pairs, 
and competing pairs, the latter being pairs where two or 
more response, woids were associated with the stimulus 
word. | 

If MAS, IMT and IT were to be supported as D, the 
following tests should have yielded the indicated results: 


Test (1): Increase in IMT, IT and MAS, singly or 
in combination, should be increasingly beneficial to the 
high associated pairs, increasingly detrimental to the 
competing pairs, and the effect on the low associated 
pairs should be intermediate between these extremes. 

Test (2): The performance of High MAS Ss should 
be approximated by Low MAS Ss working under one of 
the IMT conditions larger than zero. 

Test (3): In a series of increasing IMTs, the level 
of IMT associated with optimal performance should be 
reached earlier for High MAS Ss than for Low MAS Ss. 

Test (4): Performance should change in the same 
manner with increasing IT as with increasing IMT. 

Test (5): The same as Test (3) with IT substituted 
for MAS. 


The data supported Tests (2), (4) and (5). There was 
no support for Test (3) in this study, but independent in- 
vestigators obtained data consistent with this deduction 
at the time ihe data from this study was processed. Test 
(1) was not supported. 

Other data in this study showed that: (1) the eyeblink 
rate is a reliable measure; this rate increased after the 
first trial on the learning task and changed with increased 





IMT, the latter relationship interacting with MAS; and 
(2) a curvilinear relationship exists between MAS and eye- 
blink rate; high and low scores on the MAS were associ- 
ated with the highest blink rates; the High MAS group in 
this study had a significantly higher blink rate than the 
Low MAS group. , 

Microfilm $2.00; Xerox $5.40. 110 pages. 


CORRELATES OF CHANGE IN 
COMPLEX FUNCTIONS 


(L. C. Card No. Mic 59-1747) 


Winton Howard Manning, Ph.D. 
Washington University, 1959 


Chairman: Philip H. DuBois 


The purpose of this research was to investigate rela- 
tionships between various measured characteristics of 
learners and changes in proficiency in complex learned 
functions, when such learning is associated with organ- 
ized educational programs. An examination was also 
made of some methodological problems involved in cor- 
relational studies of gain in proficiency. 

A critical survey of gain measures indicated the utility 
of defining change as a residual, namely, the difference 
between actual final attainment as measured, and final at- 
tainment predicted from initial status. This contrasts with 
use of the simple difference between initial and final status, 
which has been termed crude gain. When change is de- 
fined as a residual, part correlation becomes an appropri- 
ate statistical tool for investigating correlates of change. 

To provide empirical evidence concerning the utility 
of the residual gain formulation, and to investigate the 
prediction of change from attributes of learners, three 
studies were performed. 

The first study dealt with the prediction of gains in 
technical knowledge. Its purpose was (a) to compare the 
predictability of three criteria: crude gain, residual gain, 
and final status, and (b) to determine whether measures 
obtained in a learning task will contribute unique variance 
to the prediction of these criteria. 

On the first and last day of training in an aircraft ig- 
nition course, alternate forms of an achievement test were 
admistered to 213 naval trainees. The validities of three 
Navy Basic Battery Tests and the DuBois-Bunch Learn- 
ing Test were computed, and multiple correlations were 
obtained. 

The results supported the hypothesis that residual gain 
is predictable from aptitude tests, whereas crude gain is 
not. They failed to confirm the hypothesis that measures 
obtained from a perceptual learning test would contribute 
unique variance to the prediction of the criteria. 

The second study concerned prediction of gains in 
knowledge of educational psychology. Measures of aca- 
demic aptitude, sex of the student and type of instructor 
(faculty member or teaching assistant) served as predic- 
tors. A pre-test and post-test of knowledge of educational 
psychology were administered to students in this course. 
The six subtests of the Washington University Entrance 
Battery were significantly correlated with residual gain 
and final status criteria. The criteria were neither 
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significantly correlated with sex of the student, nor with 
the type of instructor teaching the course. 

A third investigation dealt with prediction of changes 
in knowledge occurring over a retention interval. The re- 
-sidual retention criterion was defined as the portion of the 
post-interval retention score uncorrelated with the pre- 
interval measure. Alternate forms of an achievement ex- 
amination in electrical fundaméntals were administered 
at the beginning and end of a two-week retention interval 
to 305 enlisted trainees. Of the 17 predictors, the aptitude 
and prior achievement measures were in general signif- 
icantly correlated with the residual retention criterion. 

The conclusions of these studies were as follows: 

(1) The frequently reported low correlation between 
change in learned proficiency and aptitude measures should 
be reinterpreted in the light of logical and empirical in- 
adequacies of the crude difference criterion of change. 

(2) Residual change measures, which fit efficiently 
into correlational procedures, and are correspondingly 
metric free, offer promise for the study of the correlates 
of gain in training and educational situations. 

(3) The use of residual gain as a criterion for the val- 
idation of selection tests would serve to facilitate selection 
procedures oriented toward criteria of trainability or ed- 
ucability, rather than towards achievement at a particular 
point in learning. 

(4) Finally, it is probable that decisions concerning 
the adoption of a particular learning criterion rest primar- 
ily upon logical analyses of the measurements, rather than 
upon purely empirical, statistical considerations. 

Microfilm $2.15; Xerox $7.60. 164 pages. 


THE EFFECTS OF THE COMPETITION 
OF VARIOUS STRENGTHS OF SETS 
IN PROBLEM - SOLUTION 


(L. C. Card No. Mic 59-942) 


Mark Stanley Mayzner, Jr., Ph.D. 
New York University, 1956 


Adviser: Professor Leland W. Crafts 


This study was designed to test implications from three 
different theoretical orientations for mental set phenom- 
ena. Specifically, hypotheses derived from learning theory 
as advocated by Hull, from learning concepts proposed by 
Underwood, and from Gestalt theory as presented by Wer- 
ner were tested in a3 x 3 factorial analysis of variance 
design. The two variables investigated were: 1) Number 
of problems, and 2) Condition of interpolation. 

The variable, number of problems, consisted in pre- 
senting increased numbers of set-inducing and interpo- 
lated problems. The variable, condition of interpolation, 
consisted in presenting interpolated problems among the 
set problems, all with solutions different from the set so- 
lution. Under one set of conditions (interpolated-same) 
the interpolated problems ail involved the same type of 
solution, while under another set of conditions (interpo- 
lated-different) the interpolated problems all involved 
different types of solution. 

400 Ss obtained from introductory undergraduate psy- 
chology courses at New York University were given 





mimeographed sheets containing instructions and the prob- 
lem materials during regular class periods. The problems 
involved selecting the one group of five letters out of five 
such letter-groups, which did not contain a feature common 
to the other four. 

The empirical results indicated that both main effects 
(number of problems and condition of interpolation) were 
highly significant (P< .001), and that the interaction term 
also was significant but in less degree (P<.05). In gen- 
eral, it was found that: 1) an increase in set strength was 
obtained with increased numbers of set-inducing problems, 
2) interpolated problems tended to weaken set strength, 
and 3) interpolated-different problems weakened set 
strength more than did interpolated-same problems. 

Examination of current theoretical approaches revealed 
that the learning theory concepts advanced by Underwood 
and the Gestalt approach advocated by Werner were equally 
well able to predict the results, while the learning theory 
advocated by Hull generally was not supported. It was in- 
dicated, however, that much additional experimentation is 
necessary before any elaborate theoretical analysis should 
be attempted, and the possible course of such future re- 
search was outlined in some detail. 

Microfilm $2.00; Xerox $3.80. 70 pages. 


TRANSFER EFFECTS OF SPECIAL TRAINING 
UPON PRE-SOLO FLIGHT TRAINING 


(L. C. Card No. Mic 59-1281) 


Elmo Everett Miller, Ph.D. 
University of Minnesota, 1958 


Adviser: Professor Kenneth MacCorquodale 


Learning processes in Navy pre-solo flight training were 
analyzed in an attempt to identify student problems which 
might be alleviated by special preparation on the ground. 
Five special training techniques were developed from the 
analysis and evaluated independently. 


A drill requiring discrimination among color slide pro- 
jections was developed to aid students in identifying views 
of the nose and horizon during various maneuvers and to 
help students identify views seen during land approaches. 
A drill with maps and aerial photographs was designed to 
familiarize students with the local geographical area. A 
simple device was evolved to teach students the principles 
involved in operating properly the trim tabs in an aircraft. 
In order to promote effective performance of flight pro- 
cedures, special printed matter was developed and non- 
functioning cockpits were obtained in which some of the 
subjects receiving the special material might practice 
flight procedures. 


The training techniques developed were applied to students 
early in pre-solo flight training. A balanced (factorial) 
experimental design involving seventy-two students was 
used so that the effects of individual techniques could be 
assessed separately. 


Several criteria were used in evaluating the techniques. 
Total pre-solo flight grades and time required to complete 
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pre-solo training were each subjected to analysis of var- 
iance. Soon after the seventh instructional flight, the 
flight instructors of the subjects were asked to rank the 
subjects’ skills in the following areas: “trim,” “proce- 
dures,” “knowledge of area,” “nose attitude,” “landing 
approaches,” “taxi,” “mental attitude,” and “headwork.” 
The numbers of critical and commending comments about 
pertinent skill areas were obtained from the subjects’ 
daily pre-solo flight grading sheets. The numbers of un- 
satisfactory flights and numbers of failures during pre- 
solo flight training were noted for the various treatment 
groups. 


Students familiarized with the local area took less time 

for pre-solo training (significant at the 10% level). Dif- 
ferences on this criterion also favored the subjects who 
received the experimental training for trimming or pro- 
cedures, but these differences were not significant. 


When instructors ranked the subjects’ abilities in various 


areas, students receiving experimental training for trim- _ 


ming were ranked very little higher on “trim”, but they 
were ranked significantly higher (2% level) on “nose atti- 
tude” (which may be considered a skill partially dependent 
upon proper trimming). Students who practiced flight pro- 
cedures in non-functioning cockpits using the specially 
developed materials were ranked higher on “procedures” 
than the students receiving no special training for per- 
formance of procedures (statistically significant at the 
10% level). A group who practiced procedures using only 
the specially developed materials also did somewhat better 
than the group receiving no special training in procedures, 
but the difference was not statistically significant. 


A procedural error score (critical comments minus com- 
mending comments) was taken from each student’s daily 
flight grading sheets. Students who practiced procedures 
in non-functioning cockpits received a much lower mean 
procedura) error score (differences statistically signif- 
icant at the 1% level) than either the group with no special 
procedures training or the group which practiced with only 
the special material. 


The students who received special training with color 
slides (of nose positions and of views seen during landing 
approaches) were almost equal on all criteria to the stu- 
dents not receiving such training. Every criterion differ- 
ence was too small to even suggest an effect, either fav- 
orable or adverse. 


Differences in pre-solo flight grades, number of unsatis- 
factory flights, and number of students failing pre-solo 
flight training were noted; each of these criterion differ - 
ences support trends already cited above. 


Scores on the trimming apparatus and drill with the color 
slides correlates with pre-solo flight grades, but the num- 
ber of cases is so small that results should be interpreted 
as merely suggestive of true correlations. 

Microfilm $2.00; Xerox $5.40. 108 pages. 





THE EFFECTS OF MASSING AND BLOCKED 
OPERANT EXTINCTION TECHNIQUES 
ON AN ANXIETY-MOTIVATED AVOIDANCE 
LOCOMOTOR RESPONSE 


(L. C. Card No. Mic 59-1496) 


Albert Terrence Polin, Ph.D. 
Columbia University, 1958 


An investigation was designed to test the relative ef- 
fectiveness of massing and blocked operant extinction 
techniques on an anxiety-motivated avoidance locomotor 
resvonse. Within the framework of Skinner’s two-process 
learning theory, it was argued that respondent type extinc- 
tion represses rather than permanently weakens the op- 
erant strength. In light of this argument, three hypotheses 
were proposed for experimental investigation. 

I. As compared with disuse or controlled rest treat- 
ment, respondent extinction by physically suppressing the 
animal’s emission of operants should result in a signifi- _ 
cantly lower overt response strength to regular extinction. 

Il. Physical suppression of the operants does not weaken 
permanently or eliminate the latent response strength but 
merely represses ihe avoidance behavior. An “emotional” 
occurrence similar in intensity to the initial conditioning 
experience should arouse the animal to emit the stored up 
operants which should result in a significantly greater 
number of unreinforced avoidance responses as compared 
with the disuse or controlled rest treatment. 

Ill. As compared with the disuse and barrier treatments, 
the conditioned avoidance behavior should be extinguished 
most quickly and permanently when the animal is free to 
emit a sufficient number of unreinforced operants. There- 
fore, flooding or mass extinction treatment should result 
in significantly fewer operants during the regular extinc- 
tion periods. 

To test the hypotheses, three groups of rats, consist- 
ing of a control and two experimental groups, were con- 
ditioned to avoid electric shock by jumping from one com- 
partment to the adjoining one. After ten days of avoidance 
conditioning, each group was given four days of experi- 
mental extinction training. One group received daily 100 
seconds of continuous buzzer as mass or flooding extinc- 
tion, The other experimental group was given 20 regular 
extinction trials daily except that a barrier was positioned 
so as to prevent the animals from moving to the adjoining 
compartment. The control group was isolated in the living 
cages for the four days of experimental extinction. 

After the four days, all three groups were given iden- 
tical treatment of thirteen days of regular extinction, two 
days of reconditioning, and ten days of regular re-extinc- 
tion. The data collected were the number of avoidance 
jumps made by the animals subsequent to the four days of 
experimental extinction. The statistical analysis of the 
data lent support to the three specified hypotheses. as 
follows: | 

1. Blocked operant training suppressed the initial 
number of emitted operants as compared with the con- 
trolled-treated group. However, the criss-crossing of 
the two extinction phase I curves indicated that the over- 
all resistance rate of the physically suppressed group was 
somewhat stronger than was hypothesized. 

2. Hypothesis II was supported since the reconditioning 
of the blocked operant group resulted in a significantly 
greater resistance to regular extinction as compared with 
the other two groups. 
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3. Hypothesis III was supported since the group that 
received the flooding or mass extinction treatment emitted 
significantly fewer operants during the regular extinction 
periods as compared with the blocked operant and control 
Microfilm $2.00; Xerox $5.00. 97 pages. 
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ARTICULATORY PROFICIENCY OF THE 
MENTALLY RETARDED CHILD: AN INVESTIGATION 
TO DETERMINE THE RELATIONSHIP BETWEEN 
ARTICULATORY PROFICIENCY AND THE 
I, Q, OF EDUCABLE PUBLIC SCHOOL CHILDREN 
OF RETARDED MENTAL DEVELOPMENT 


(L. C. Card No. Mic 58-5923) 


_ Achille Riello, Ph.D. 
New York University, 1958 


Chairman: Professor Dorothy I. Mulgrave 


This study was conducted to determine the character- 
istics of the articulatory patterns of educable public school 
children of retarded mental development and to discover 
the relationship between articulatory ability and the follow- 
ing factors: intelligence quotient, chronological age, men- 
tal age, and sex. 

The Standard Speech Diagnostic Test by Mendelson and 
Robinson was administered to one hundred special class 
educables (fifty-five male, forty-five female), who showed 
a mean intelligence quotient of sixty-eight, chronological 
age of eleven years, six months, and mental age of seven 
years, nine months. 

The test consisted of an isolated word response test 
which covered eighty-two sounds and blends in one-hun- 
dred-thirty positions and a connected speech test, the re- 
sults of which were recorded and then rated by three well- 
trained and experienced speech teachers. 

A characteristic pattern of articulation did not emerge 
from the findings of this research. The misarticulations 
did not differ significantly from those which are found 
among normal children with articulatory defects or those 
who are in a late period of normal articulatory develop- 
ment. It was concluded that delay in articulatory develop- 
-ment more properly marked the speech of these children 
than defectiveness. 

The total group showed proficiency in the production of 
76.48% of the sounds tested. Many misarticulations were 
noted, but the general speech patterns for the most part 
were not unintelligible. A high degree of inconsistency in 
misarticulation was also noted. Excluding twenty-four 
lispers, only thirteen were designated as articulatory de- 
fectives. Forty-one per cent of the subjects were consid- 
ered defective in speech. 

The more serious speech problem was considered to 
be inadequacy in. linguistic expression. The connected 
speech test results revealed less satisfactory articulatory 
performance than that shown in the isolated word response 
test. Eighty-one per cent of the subjects indicated non- 
fluency. The greater degree of unintelligibility and non- 
fluency in connected speech was thought to be attributable 
to the complexities of the language function. 

None of the correlation coefficients which were de- 

rived to determine the relationship between articulatory 











proficiency and the factors of intelligence quotient, chron- 
ological age, mental age, and sex showed a marked or sub- 
stantial relationship, and none was considered high enough 
for the predictive use of any of these factors. These re- 
sults were obtained: intelligence quotient .14 (male .11, 
female .16); chronological age .21; mental age .31. 

It is recommended that the prevalent policy of refusing 
speech services to the mentally retarded be reversed and 
that a speech program be instituted that will include a 
speech improvement program in the classroom to be con- 
ducted by the classroom teacher under the guidance of a 
speech consultant and a speech correction program to be 
conducted by the speech teacher. The aims of the speech 
program should be modified to suit the limited ability of 
these children; adequacy in speech performance should re- 
place satisfactory or excellent achievement as a standard. 

Several recommendations for further research are ad- 
vanced: (1) further research is suggested with educable 
children of a wider chronological age range to secure 
normative data on the acquisition of speech sounds; (2) the 
cultural, social, and emotional backgrounds may be prof- 
itably investigated to determine which are relevant in pro- 
ducing variations in speech performance; (3) further re- 
search on language behavior is suggested; (4) the value of 
speech therapy for the educable child needs investigation 
over extended periods with large populations. 
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CONDITIONED FEAR AS A FUNCTION OF THE 
CS-UCS AND PROBE STIMULUS INTERVALS 


(L. C. Card No. Mic 59-1694) 


Leonard E. Ross, Ph.D. 
State University of Iowa, 1959. 


Chairman: Professor Kenneth W. Spence 


An experiment was conducted to investigate the nature 
of the laws relating the strength of the conditioned fear 
response to the CS-UCS interval as well as to provide in- 
formation concerning the strength of fear at different in- 
ter. 11s following the onset of the CS. 

Four CS-UCS groups of 24 Ss each were given paired 
presentations of a .25 sec. light CS and a shock UCS. The 
CS-UCS intervals used were .5, 2, 5, and 10 sec. On test 
trials during the course of conditioning a probe stimulus 
consisting of a weak air puff to the left temple was substi- 
tuted for the UCS, each S receiving the probe stimulus at 
.5, 2, 5, and 10 sec. CS-probe intervals. The index of 
conditioned fear utilized was the facilitating effect of the 
CS upon the reflex blink to the probe stimulus. A control 
group was employed which differed from the above only in 
that it received the UCS one sec. prior to the CS, a pro- 
cedure known to produce little or no fear conditioning. 
Four blocks of ten trials each were given, each block con- 
sisting of six conditioning trials and four test trials with 
all four of the probe intervals being presented in each 
block. 

Analyses of the amplitude of response made on the last 
four test trials were made (a) comparing the CS-UCS 
groups at each probe interval and (b) analyzing the effect 
of CS-probe interval for each CS-UCS group. 
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The CS-UCS variable did not reach significance at 
either the .5 or 2 sec. probe intervals, but it was signifi- 
cant at the 5 and 10 sec. probe intervals. Comparisons of 
individual group means at the latter two probe intervals 
revealed the 2 and 5 sec. CS-UCS groups to be significantly 
superior to the .5 and backward groups, while the differ- 
ences between the 10 sec. and backward groups approached 
significance. _ 

The CS-probe interval factor was significant for all 
' groups except the backward group. When comparisons of 
probe means were made for each group the amplitude of 
response at the .5 sec. probe interval was found to be less 
than that at the other intervals and the 2 sec. probe inter- 
val was also inferior to the 10 sec. interval in the case of 
the 2 and 5 sec. CS-UCS groups. 

These results were interpreted as indicating that (a) 
fear conditioning will occur with a 2, 5, or 10 sec. CS- 
UCS interval but that little if any fear conditioning occurs 
with a .5 sec. CS-UCS interval and (b) that the latency of 
the conditioned fear response is longer than .5 sec. with 
little fear present at 2 sec. following the onset of the CS. 
There were no indications of inhibition of delay. Possible 
methodological improvements were discussed. 
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PERCEPTION OF EMOTION FROM 
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Several studies of judging emotion from facial expres- 
sion were examined and found to have crucial limitations. 
A greater control of stimulus variations, both within a 
single face and within a series of faces, was indicated. 
Response possibilities were often too constricted and in- 
sufficiently analyzed. 

The present study utilized symmetric schematic faces 
as stimuli. Three cues - mouth curvature, eye aperture 
and eyebrow height - were varied. Each cue had three 
possible values. Onthe basis of preliminary studies, 8 of 
the 27 possible schematic faces were selected as stimuli. 

Study I was an attempt to determine empirically a set 
of dimensions that would characterize the set of judgments 
made, yet involve a minimum of a priori assumptions. 
Thirteen introductory psychology students judged each of 
the 56 possible triad combinations by the Method of Sim- 
ilarities. These judgments were combined into group 
triads and were analyzed by a multidimensional technique 
of “unfolding” analogous to non-metric factor analysis, 
resulting in three dimensions underlying the response be- 
havior. 

Study II attempted the identification of the three gen- 
eral dimensions by repeating the first study with 48 differ- 
ent subjects and specifying particular attributes of judg- 
ment. Comparison of the resultant particular dimensions 
with the three general dimensions, identified the first 
general dimension as Pleasant-Unpleasant. The other 
general dimensions were more difficult to identify. The 
third dimension was closest to Aroused-Relaxed, and the 





second dimension was closest to Enduring-Momentary or 
Approaching-Avoiding. The degree of correspondence 
was attenuated by insufficient evidence for the existence of 
bipolar attributes. 

In Study III, scales composed of Frois-Wittman human 
poses of emotion, ordered along dimensions, were pre- 
sented to eight subjects. These dimensions of human faces 
suggested three dimensions of schematic faces which cor- 
responded fairly closely with the general dimensions ob- 
tained in Study I. The only exception to this close corre- 
spondence was the second or Attention-Rejection dimension. 

The same three dimensions seem to recur in roughly 
the same form throughout the present studies of perception 
of emotion. Thus there is good evidence for the existence 
of at least three dimensions in the perception of emotion 
from facial expression, even in severely controlled and 
restricted experimental situations employing simplified 
symmetric schematic stimuli. The nominal identification 
of these dimensions is a more difficult problem. For at 
least two of the dimensions, no verbal label and certainly 
no bipolar pair of labels has yet proven adequate to yield 
or characterize them. Perhaps, however, these three di- 
mensions could serve as a step toward an operationally 
defined descriptive basis for judgment of emotion. 
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This experiment was concerned with the hypothesis 
that a monkey’s visual sampling of a stimulus is largely 
restricted to the cues that he manipulates in making his 
response. To test this, two groups of monkeys were pre- 
sented a series of 512 discrimination problems. One group 
was given problems involving either the displacement of 
white cardboard squares which contained a colored center 
chip or the displacement of cards on which the color was 
arranged upon the borders. In the other group, the center 
chips alone were displaced, and these might either be of 
the colored, relevant variety or white--and thus irrelevant 
to the discriminations. It was found that, generally, per- 
formance was good on all classes of such problems ex- 
cept the ones in which the animals displaced a whole card 
with a border of white and a colored center chip. Since 
there was no decrement in the performances of animals 
required to manipulate irrelevant cues, it was concluded 
that the general hypothesis could not be supported by the 
data. 

The outcome was then interpreted in terms of a gradi- 
ent of visual sampling, with a maximum in the region of 
the monkey’s hand position in manipulation. To test this 
possibility, all animals were given further discrimination 
problems in which colors would either be remote from or 
adjacent to the hand position during displacement of the 
cards. The outcome of this study supported the conception 
that there is a gradient of sampling. 
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THE EFFECTS OF RADIUS OF ARC OF TURN 
SIZE, SPEED, TURN RATE, AND ANGLE OF TURN 
UPON THE ACCURACY OF A TURN ONTO 
A RUNWAY IN A SIMULATED AIR TRAFFIC 
CONTROL TASK 


(L. C. Card No. Mic 59-1603) 


Robert Allen Wachsler, Ph.D. 
The Ohio State University, 1958 


This study investigated one aspect of the task of an 
air traffic controller in a ground controlled approach sys- 
tem, that of guiding an aircraft, represented by a blip on 
a cathode ray tube, through a turn so that upon completion 
of the turn, the aircraft is flying directly over a runway. 

The variables selected for study were radius of arc 
of turn size, speed, turn rate, and angle of turn onto the 
runway. The subject received his display from a cathode 
ray tube simulating a twenty mile planned position indica- 
tor radar scope. The stimuli utilized were ten simulated 
radar blips presented under noise free conditions without 
the presence of a sweep line, thus resulting in a display 
presenting a continuous, gradually decaying phosphor 
trail. The task required the subject to initiate the turn of 
each of the stimuli by means of a push button console so 
that upon completion of the turn, each stimulus was pro- 
ceeding along a target line representing an aircraft run- 
way. Each stimulus was presented under five different 


speeds, two turn rates, andthree angles of turn. This com- 


bination of speeds and turn rates produced ten different 





Sized radii of arc of turn. The data taken were in the 
form of deviation in millimeters from the target line after 
the completion of each turn. 

The results were analyzed through four dependent var- 
iables: average error, standard deviation, variable error, 
and constant error. The analysis showed the single var- 
iable of radius of arc of turn size accounting for approx- 
imately 97 per cent of the variance obtained for the four 
dependent variables. The effects of speed and turn rate 
considered separately for allbut constant error were in 
accordance withtheir contributions to radius of arc size 
rather than actual velocity or turn rate. Thus error and 
variability increased directly with increases inthe size of 
the radius of arcof turn. Constant error, however, exhib- 
ited an interaction between speed and turn rate tothe ex- 
tent that two distinct curves were formed by thetwo turn 
rate distributions. The 3.0 deg./sec. turn rate constant 
errors were all located around the immediate vicinity of 
the target line, while the 1.5 deg./sec. turnrate stimuli 
exhibited a much greater range with a predominance of 
large overshoots. 

An interaction was found between radius size and angle 
of turn to the extent that errors associated with radius of 
arc size increased at differing rates under each of the 
angles ofturn. This rate increased with increases in angle 
of turn. 

Angle of turn had the general effect of increasing error 
and variability in almost exact proportion to the relative 
increase in angle of turn size. Increases in angle of turn 
size brought about a greater tendency to overshoot the 
target line. Microfilm $2.00; Xerox $3.80. 69 pages. 
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THE IDEA OF FREEDOM AS THE BASIS 
OF THE THOUGHT OF SAMUEL CLARKE 


(L. C. Card No. Mic 59-1482) 


John H. Gay, Ph.D. 
Columbia University, 1958 


Samuel Clarke, who lived from 1675 to 1729 in England, 
was a Close friend of Sir Isaac Newton, and felt it to be his 
‘task to translate Newton’s scientific and mathematical 
achievements into a theological system suitable to the new 
age of science. It is the purpose of this dissertation to set 
forth that system, and show its dependence on and fulfil- 
ment of Newtonianism. 

Clarke was himself in no sense creative, but yet had a 
keen and logical mind. He understood the assumptions of 
Newtonian thought, and was able to build his system within 
the limits of these assumptions. Most important among 
these were that language was to be used precisely and 
literally; that a priori and a posteriori truths were to be 
used in the same way in which Newton combined mathe- 
matics and empirical evidence to construct his system of 
natural philosophy; that the world is essentially dualistic, 
being split between matter and spirit; that spirit is able to 
control the activity of matter, which is itself inert and 
dead; and that space and time are absolute, and are the 
means by which God and finite spirits know and determine 
the activity of matter. 

Clarke added to these methodological, scientific and 
philosophical assumptions certain theological presupposi- 
tions which he shared with Newton. Among these were that 
absolute religious authority must not be vested in any 
church body, that reason and Scripture are the joint 
sources of theological knowledge, that miracle and 
prophecy are the chief means to validate revelation, that 
the spirit of man is immortal, and that man is free to do 
good or evil. 

This last presupposition is the foundation of and cap- 
stone to Clarke’s theological system. Everything he says 
depends on and supports the assertion that man is, at the 
heart of his being, free to choose for or against God. 

Freedom is of two kindsin the thought of Samuel Clarke. 
First is natural freedom, which may be subdivided into 
three types. These are: the power of spirit to move 
matter by sheer spontaneity; the power of spirit to move 
matter by rational choice of means to obtain pre-deter- 
mined ends; and the power of spirit to create matter. God 
possesses all three of these powers, while lower beings 
possess only the first two. 

The second kind of freedom is moral freedom, namely, 
the power of spirit to choose the ends to which it will then 
move matter. This does not, therefore, directly involve 
the ability of spirit to determine the motion and being of 
matter. This type of freedom is held in common between 
God and man, and is not possessed by animals. 

There are inevitable limitations on all beings in the 
exercise of these various types of freedom. For instance, 
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no being is able to perform an act which is a logical 
contradiction. And, in the realm of moral activity, it is 
a moral contradiction to do an evil act, since it denies 
the nature and structure of that which the act affects. 

This system satisfied Clarke’s contemporaries, and 
he was acclaimed by them as the greatest living English 
metaphysician. But his influence waned during the suc- 
ceeding years of the eighteenth century, for the very 
reasons which made him so popular in his own day, namely, 
his remarkable ability to capture the spirit of his times 
and build a theological system uponit. | 
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BETWEEN CONSCIENCE 
AND THE LAW: THE ETHICS OF 
RICHARD BAXTER (1615-1691) 
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James McJunkin Phillips, Ph.D. 
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Although there has been a revival of interest in many 
phases of the life and work of Richard Baxter, English 
Puritan pastor and theologian, little attention has been 
paid to his ethics, an aspect of his thought for which he 
was justly famous in his own day. In an age which sought 
to reconcile the ideals of social stability and scientific 
progress, Baxter wanted to make the new dimensions of 
the moral problems of his times amenable to the tradi- 
tional categories of Christian ethics. : 

Baxter made use of the traditional forms of casuistry 
for his major work in ethics, A Christian Directory (1673), 
but the analytical method which he employed in the 
Directory as well as in many of his other writings was 
based on his doctrines of conscience and law. Ever since 
Aquinas had given his classical discussions of these two 
doctrines, they were widely used by casuists in both the 
Roman Catholic and Protestant traditions. English Prot- 
estant casuists before Baxter generally derived their 
ethics from law or from conscience. Baxter did not wish 
to allow either principle to pre-empt the entire field of 
ethics, for if law alone were supreme the result would be 
rigidity or legalism, and if conscience alone determined 
morality there would be antinomianian and anarchy. Hence 
Baxter put law and conscience into a dialogic relationship, 
so that moral decision-asking was described in terms of 
an interchange between the realms of law which exist 
beyond the individual and the conscience within man which 
is the responsible agent for his entire selfhood. 

Baxter applied this moral dialogue to the four orders 
of duties prescribed for mankind by God’s laws: duties to 
self, to family, to church, and to society. Private and 
family duties constituted the foundation upon which the 
other two orders depend, for the former provided the 
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self-government where morality began, and the latter 
introduced the individual to a community life in the family 
which had analogies for duties in church and state as well. 
The Decalogue’s command to “honor thy father and thy 
mother” according to Baxter referred not to parents alone, 
but to all true governors such as magistrates, pastors, and 
kings. Baxter’s political hopes for the theocratic govern- 
ment of church and state in England were thwarted after 
the Restoration of Charles II, when he was forced into Non- 
conformity himself. : 

Baxter’s treatment of public duties, especially of the 
doctrine of the calling, has figured prominently in the 
debate carried on by Max Weber, R. H. Tawney and others 
about the relationship between Puritanism and emergent 
capitalism. Actually, Baxter analyzed public duties by the 
same moral dialogue he applied to everything else, but 
used the concept of the calling with such ambiguity that the 
door was left open to later distortion. 

The keen insights of Baxter’s ethics may prove valuable 
for contemporary discussions of moral problems, after 
the moral dialogue which underlies his casuistry is 
disengaged from its casuistic literary form. His way of 
posing the significant problems for morality by means of 
this dialogue can be of help today, provided his intentions 
in describing the dialogue as he did can be preserved 


while his definitions of terms are put in modern categories. 
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AN INTERPRETIVE INVENTORY OF 
MAX WEBER’S CATEGORIES FOR THE 
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It is the purpose of this dissertation to review system- 
atically the basic typology which Max Weber employs in 
his sociology of religion. Our intent is not to add to the 
already extensive critical literature which concerns itself 
with Weber’s specific economic-historical theories. 
Rather, we endeavor to analyze the special taxonomy that 
Weber devised for his research, his “categories” for the 
study of religion and society, non-Western.as well as 
Western. 

Fundamentally, the dissertation takes the form of an 
inventory. It analyzes twenty-three basic groupings of 
categories, which have been drawn primarily from the 
essays on Protestantism, Confucianism and Taoism, Hin- 
duism and Buddhism, and Judaism, which constitute 
Weber’s Gesammelte Aufsatze zur Religionssoziologie. 
Each of our twenty-three chapters offers a more or less 
simplified definition of the term or terms under examina-. 
tion, along with a documented discussion of how Weber 
applied the concept or concepts in actual sociological 
analysis. 








This inventory comprises the following basic terms: 
(1) Legitimation, Authority; (2) Charismatic Authority; 
(3) Charisma: Routinization of Charisma, Hereditary 
Charisma, Gentile Charisma, Office Charisma; (4) Tradi- 
tional Authority; (5) Traditionalism; (6) Rational-Legal 
Authority; (7) Rationalization; (8) Patriarchalism, 
Bureaucracy, Patrimonialism, Sultanism; (9) Prebendalism, 
Feudalism; (10) Capitalism; (11) Sib; (12) Economic 
Ethic; (13) Status Group, Status Ethic; (14) Guest People, 
Pariah People; (15) Commensalism, Connubialism; 

(16) The World: Meaning of the World, Devaluation of the 
World, Disenchantment of the World, Rejection of the 
World, Inner-Worldliness and Other-Worldliness in the 
Ascetic and Mystic Rejection of the World, Flight from the 
World, Affirmation of the World; (17) Virtuoso Religiosity, 
Mass or Plebeian Religiosity; (18) Salvation Religion; 
(19) Emissary Prophecy, Exemplary Prophecy; (20) Calling; 
(21) Compulsory Association, Voluntary Association; 

(22) Church, Sect; (23) Hierocracy. 

Further, the dissertation takes the form of an inter- 
pretive inventory. The categories are arranged according 
to a pattern of analysis which we believe to be implicit in 
Weber’s method. In the first half of the dissertation, we 
group together the following: first, (a) categories that 
describe the types of authority claims (chapters 1 through 
7, above); second, (b) categories that describe the reali- 
zation of these claims of authority in various forms of 
social and economic organization (chapters 8 through 10, 
above); and third, (c) categories which Weber uses in the 
description of specific implementations of these claims to 
authority (chapters 11 through 15, above). These three 
general headings together are presented under one major 
rubric, which is intended to contain concepts not specif- 
ically limited to religious phenomena, but essential to 
Weber’s general understanding of social institutions and 
relations. 

Terms which by and large deal specifically with 
religious phenomena and forms of. religious organization 
are presented under the second major rubric, comprising 
chapters 16 through 23 (see above), under the title “The 
Patterning of Claims of Religious Qualification. ” 

Finally, the dissertation concludes with some general 
suggestions for the extension of Weber’s typology. First, 
it is suggested that there is some need to broaden certain 
of Weber’s categories or perhaps to create additional 
categories. A problem arises, for example, with Weber’s 
concept of the sect, which is well suited to the exclusive 
and individualistic Protestant sect, but not at all suited to 
the Hindu sect, which tends to be inclusive and based upon 
obedience to a spiritual leader (guru). 

We also suggest that there is need to re-examine 
Weber’s reduction of religion and religious thought to the 
ideational presupposition that the world, including its 
burden of suffering, has meaning. We would argue that 
behind the religious presupposition is the personal experi- 
ence of the religious virtuoso, and that the authority of the 
presupposition generally rests on this authority of direct 
personal religious experience. 
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SOME CONCOMITANTS OF VARYING 
PATTERNS OF COMMUNICATION 
IN A LARGE ORGANIZATION 


(L. C. Card No. Mic 59-2108) 


Marjorie Nancy Donald, Ph.D. 
University of Michigan, 1959 


This study is concerned with the flow of information 
through the large-scale organization. The general theo- 
retical formulation is that the flow of information relevant 
to the organization’s goals will vary with important 
characteristics of organizational structure, and that the 
extent to which the goals of the organization are achieved 
will, in turn, be dependent on certain characteristics of 
the flow of relevant information. 

Data were obtained from mail questionnaires to 3139 
members in 104 local units of a large voluntary organiza- 
tion, the League of Women Voters of the United States. 
Units are of parallel structure and task allocation, each 
carrying three status levels, but varying in size between 
20 and 3,000 members. For each level, indices were 
constructed from questionnaire responses, measuring the 
frequency of information transmission and reception from 
members at their own and each other status level. Each 
communication phenomenon was thus viewed from the 
standpoint of both transmitters and recipients. 

Predictions from objective aspects of organization 
structure to the frequency of information transmission 
and reception were substantiated, showing that the latter 
vary very directly with status level of members, both 
within the local organization and, for officers, vis-a-vis 
two superlocal levels of organization. Rates at which two 
local officer status levels exchange with all status levels 
increase with size of unit, but frequency of rank-and-file 
exchange with officer levels decreases with size. This 
finding indicates that increased communication activity on 
the part of officer levels, which remain constant in size 
whatever the size of unit, reaches through to the rank- 
and-file less as membership increases. 

Social psychological aspects of organization structure 
were also associated with the frequency of information 
exchange. Information travels more frequently in both 
directions along channels perceived open for communica- 
tion, channels over and above those prescribed, and 
measured in terms of interest in members’ ideas per- 
ceived at various status levels. Channels perceived open 
in one direction also appear to facilitate information 
transmission in other directions. These results point to 
the importance of motivational factors in organizational 
functioning through shared fields of relevant communica- 
tion. The frequency of information exchange varies also 
with energy expenditure in the organization. 

The second stage of the study predicted that organiza- 
tional effectiveness and potential would vary with the 
frequency of information exchange. Officer, but not rank- 
and-file, frequencies of information exchange were directly 





associated with an independent measure of organizational 
goal achievement; it is suggested that effectiveness 
ratings failed to take rank-and-file activity into account. 

Organizational potential, defined as the binding of 
members into the organization, was measured in terms of 
the effort members were prepared to expend if their unit 
were threatened with disintegration, and was regarded as. 
a measure of available energy potential for organizational 
maintenance and goal achievement. Potential showed 
direct relationships with frequency of information ex- 
change within and between all status levels, indicating 
that frequency of intercommunication is associated with 
member motivation toward the promotion of the organi- 
zation’s goals. 

All findings point to the variables studied as important 
for a comprehensive theory of large-scale organization. 
Further, some relationships significant over the sample 
of 104 units did not appear significantly when examined in 
units separated into four size groups. Interpretation 
based on speculations concerning the character of inter- 
status relationships in units of different sizes received 
support from evidence that larger units have more expe- 
rienced officers and members. The quality of role 
performance is assumed to differ on the basis of organi- 
zational experience. 
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The objective of this investigation was to assess the 
consequences of mental illness and attendant hospitali- 
zation of a family member for the patient’s family. The 
population studied consisted of parents of children in 
three mental institutions in an eastern state. All families 
who met the following criteria were contacted: (1) the 
patient must have been diagnosed as schizophrenic, 
neurotic or behavior disorder and (2) the family had to 
include the biological parents who must have maintained . 
a relative degree of stability in their pattern of joint 
residence. One hundred parents participated in this study. 
The refusal rate was 4%. 

Two institutions contributed all but four of the re- 
spondents. These hospitals were distinguished by the 
fact that one contained child patients most of whom were 
diagnosed as schizophrenic, while the patients at the other 
all had diagnoses implying less severe pathology. 

The basic instrument consisted of a standardized 
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interview schedule, containing both open-ended and 
multiple-choice questions. The questions were designed 
to yield data related to the following areas: parental 
attitudes toward the hospital; how they came to recognize 
the problem and their development of a theory of causality; 
parents’ perceptions of their current role in the patient’s 
life; psychological effect upon the self; perceived effect 
upon siblings; impact upon the marital relationship, 
family plans and social communication. 

Data is offered with regard to predicted and other 
obtained differences between mothers and fathers of 
patients. Among the expected differences which were 
confirmed by the study were: mothers, in contrast with 
fathers, more often assume personal responsibility for 
the illness, place more emphasis upon their current 
emotional contribution to the patient, and report more 
conscious efforts to modify their behavior toward other 
children in the home. 

Another general finding was that parents of schizo- 
phrenics, compared with parents of less disturbed 
children, are more likely to feel alienated from the 
patient, hospital personnel and their mates. 

One major goal of the investigation was to assess the 
utility of a typological classification based upon the dif- 
ferent parental conceptions of the origins of the illness. 

A preliminary classification of such conceptions was 
developed and subsequently elaborated in order to test the 
proposition that the definition of the origin of the illness 
adopted by the parent is significantly associated with 
selected measures of impact. Two “ideal types” were 
tentatively outlined at the outset: (a) “Dissociative- 
organic”, wherein the parent disavows any responsibility 
by defining the illness as due to some irreversible physical 
cause and (b) “Affiliative”, wherein familial interpersonal 
influences are acknowledged as etiological factors. During 
the course of analysis, a second “Dissociative” type 
emerged; we found a number of parents who externalized 
the origins in extra-familial social forces, rather than 
biological ones. Hence, a group termed the “Dissociative- 
social” was distinguished. Finally, we distinguished a 
fourth group who are highly and continually uncertain as 
to whether they might have played a role in the etiology of 
the illness or whether it is due to some external force. A 
number of other possible types were described, but these 
did not occur in our population or did not occur in suffi- 
cient numbers to justify analysis. 

A number of hypotheses were stated relating to differ- 
ences which would be associated with the parental defi- 
nition. In géneral, the data support the expectations that 
parents who accept personal responsibility, in contrast 
with those who do not, are most likely to undergo relatively 
profound changes in their personal values, their marital 
relationship and child-rearing behavior. Further, such 
parents are more likely to perceive the patient as a human 
being with comprehensible responses and to include the 
patient in future family plans. 
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This is a study of the relationship of the personality 
characteristics of an individual to his behavior and 
informal status in small groups. The review of over one 
hundred and fifty articles and books dealing with this 
subject indicated that additional data were needed on: 

1) the independent contribution of each personality char- 
acteristic to the prediction of performance; 2) the total 
contribution of the various personality factors to the 
prediction of performance; and 3) the extent to which 
varying the situational factors within which the groups 
operate affects the relationships between personality and 
performance. 

The one hundred subjects were pledges in sixteen 
undergraduate fraternities. Each subject took a person- 
ality battery and participated with four other subjects in 
two group discussions. No subject interacted with another 
subject twice, and, with few exceptions, the members of 
each group were unacquainted with each other. Half of 
the forty groups, those under the task condition, were 
given an objective reasoning problem to solve; the groups 
competed for a cash bonus awarded to the group with the 


best solution. The remaining groups, under the social- 


emotional condition, were asked to discuss an aspect of 
fraternity policy over which disagreements were known 
to exist. 

The personality battery was selected to measure four 
aspects of personality: intelligence, adjustment, extro- 
version, and conservatism. Factor analysis of the forty 
personality variables revealed six interpretable factors: 
Adjustment, Reasoning Ability, Social Extroversion, Lack 
of Self-Control, Conservatism, and Verbal Intelligence. 
Measures of performance in the group discussions 
consisted of an observer’s act-by-act scoring of the 
individual’s overt behavior, and of post-meeting ratings 
by the observer and by the other group members of each 
person’s behavior and status. Independent factor analyses 
of the performance measures revealed four performance 
factors under each condition. Three factors, Task Ability, 
Likeability, and Tension, were found in both conditions. 
The Likeability factor was highly loaded by measures of 
laughing and joking under task conditions and by measures 
of agreement under social-emotional conditions. Agree- 
ment-Disagreement emerges as a separate factor under 
task conditions. Laughing and joking as a separate factor 
under social-emotional conditions. 

The results of this study indicate that personality 
characteristics are significantly related to individual per- 
formance. The correlations are somewhat higher under 
the social-emotional condition. Multiple correlations, 
ranging from .29 to .49, five of which are significant at 
the .05 level, are obtained when the six personality factors 
are combined into predictions of the eight performance 
factors. At least one personality factor is significantly 
related to each performance factor, holding all other 
factors constant through regression analysis. The best 
single predictor of performance is Social. Extroversion, 
which has significant regression coefficients with all but 
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the Agreement-Disagreement factor in the task condition. 
The two intelligence factors are unrelated to any perform- 
ance factor. Although the evidence suggests that the 


experimental manipulation was successful in creating task 

and social-emotional conditions, no substantial differences 

exist between the relationships under the two conditions. 
Microfilm $3.20; Xerox $10.80. 245 pages. 


RELATION OF SOCIAL PSYCHOLOGICAL 
FACTORS TO TREATMENT AND OUTCOME 
IN TWO CORRECTIONAL FACILITIES 


(L. C. Card No. Mic 59-952) 


Nathaniel Harold Siegel, Ph.D. 
New York University, 1956 
Adviser: H. Ashley Weeks 

Purpose: The purpose of this study is to examine the 
relationship which exist between two correctional insti- 
tutions and the social-psychological characteristics of 
populations which receive treatment at these facilities: 
Two types of public treatment facilities were examined, 
the Highfields Treatment Center, a short-term therapeu- 
tically oriented project, and the New Jersey Reformatory 
at Annandale, a fairly traditional facility. 

Problem: The questions asked about these facilities 
are: 

1. Are there any differences between the entering 
populations of Highfields and Annandale in terms of a 
number of social-psychological variables which reflect 
social and personal malfunctioning? 

2. Do the populations of these facilities change between 
their entrance and their departure as indicated by changes 
in the distributions of these social psychological variables ? 

3. What is the relationship between these variables 
and the boys’ chances for success or failure on probation 
or parole after their institutionalization? 

Method: One hundred boys from Highfields and thirty 
boys from Annandale with the following characteristics 
were studied: (1) White; (2) 16-17 years of age; (3) first 
commitments; (4) full-term cases; (5) admitted to facility 
between February, 1951-December, 1953; (6) no diagnosis 
of sexual or pathological perversion; (7) Neuropsychiatric 
Screening Adjunct! pre-tests and post-tests completed. 

The boys were tested upon their admittance to and 
their release from the facility with the Neuropsychiatric 
Screening Adjunct. In addition, their probation and parole 
records were examined with their probation and parole 
officers, . 

Results: Significantly more Highfields and Annandale 
boys than a cross section of American males were over- 
sensitive and came from mobile backgrounds. Significantly 
more Highfields boys than the cross section said they 
disliked school, and verbalized a high level of personal 
adjustment and absence of psychosomatic complaints. 
Compared with each other, significantly more Highfields 
than Annandale boys said they disliked school, were 
sociable, and said that they had a high level of personal 
adjustment and absence of psychosomatic complaints. 

Compared with their responses at admission to their 
respective facilities, a larger proportion of the boys that 





are released from Highfields and Annandale say that they 
have had childhood neurotic symptoms, claim to have been 
fighters as children, say that they are emancipated from 
their parents, claim to be less oversensitive, and say that 
they have come from stable backgrounds. In addition, 
when their pre- and post-tests are compared, a larger 
proportion of Highfields boys say that they are less so- 
ciable, more worried, and feel that their parents were 
unfair to them as children. A larger proportion of Annan- 
dale boys say they are sociable, non-worriers, and 
personally well adjusted with an absence of psychosomatic 
complaints. 

Highfields and Annandale boys reporting good child- 
hood relations with parents, who say they are emancipated 
from their parents, that they come from mobile back- 
grounds, that they are sociable, non-worriers, and 
oversensitive, become recidivists relatively more fre- 
quently than boys not saying this. 

Conclusion: At Highfields, boys tend to become 
anxious, and attunded to reality. At Annandale, the youths 
tend to become personally well adjusted, non-worriers, 
and somewhat less oriented to reality. 

Microfilm $2.00; Xerox $7.20. 151 pages. 
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CHANGES IN THE MMPI PROFILES 
OF FIRST PRISON OFFENDERS DURING 
THEIR FIRST YEAR OF IMPRISONMENT 


(L. C. Card No. Mic 59-1341) 


Edward Henry Steininger, Ph.D. 
Michigan State University, 1957 


Supervisor: Walter F. Johnson 

The Problem: The purposes of this study were to 
investigate what changes in MMPI Profiles took place 
in first prison offenders during their first year of 
imprisonment, and when during this year these changes 
occurred. . 


Methodology and Procedure: The study sample was 
composed of 185 first prison offenders admitted to the 
State Prison of Southern Michigan between February l, 
1956 and January 31, 1957. Within the first week after 
their admission to the institution, the men were admin- 
istered the group form of the MMPI. During February, 
1957, this test was readministered. The sample was then 
divided into 12 staggered monthly groups, so that each 
group in the sample represented a different length of _ 
incarceration at the time of retesting. The number of 
men in the groups varied between 10 and 22. 


The Major Findings 


1. Initial test findings: 
Analysis of variance of the scores for the 12 groups 
for each of the 13 MMPI scales indicated that the groups 
were comparable initially. 
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2. Retest findings: 

a. Analysis of variance of the scores for the 12 
groups for each of the 13 MMPI scales revealed that the 
Mf and Si scores varied significantly among the groups. 

b. Comparison of the initial and the retest means 
revealed significant decreases on the D, F, Mf, Pa, Pt, 
Ma, and Si scales, and significant increases on the L and 
K scales. 

c. Analysis of variance for the change scores 
(retest minus initial scores) indicated significant varia- 
tions among the 12 groups on the K and D scales. 


3. Test-retest reliability: 

a. Test-retest correlations for the 12 groups for 
each of the 13 scales were calculated. Ninety-three of the 
156 correlations were significant. 

b.. The test-retest correlations for the total sample 
for the 13 scales were all significant. 


4. Inter-scale correlations: 

a. Correlations were calculated for both the initial 
test and the retest between each scale and every other one. 
Fifty-six of the 78 correlations were significant on the 
initial test, 54 on the retest. 

b. Generally, the same pattern of inter-correlations 
existed on both testings. 


5. The anxiety index: 
Welsh’s anxiety index was calculated for each man. 
Both the initial and the retest means were significantly 
different from “normal,” and the initial mean was signif- 
icantly higher than the retest mean. : 


6. The internalization ratio: 

Welsh’s internalization ratio was calculated for 
each man. The initial mean was not significantly different 
from “normal”; the retest mean was significantly lower. 
The decrease between testings was significant, and varied 
in size among the 12 groups. 


7. Abnormal and normal profiles: 

_Meehl’s “normal” and “abnormal” categories were 
applied to both initial and retest profiles. Initially, 62% 
of the men had abnormal profiles; on the retest 71% did. 
The increase was significant. 


Conclusions and Implications 


1. Significant changes in personality adjustment as 
determined by the MMPI profiles were elicited during the 
first offender’s first year in prison. Relating these changes 
to months imprisoned suggests that after a period of de- 
pression and anxiety, the prisoners became less depressed 
and less anxious during the middle of the year, but returned 
to their initial adjustment at the end of the year. This 
knowledge could be of value to the institution counselor. 


2. The present study only covered one year of impris- 
onment; this leaves unanswered many questions about 
the future adjustment of these men, and it would be instruc 
tive to trace the trends observed thus far. 


3. Longitudinal research starting before imprisonment 
and continuing after release would appear fruitful, since it 
would permit greater focus on the individual case, and also 
cover a greater time span. 


4. Because of its demonstrated significance, the time 
variable should be incorporated into future research. 





5. Research designed to develop methods to predict 
prison adjustment would be invaluable and seems feasible. 
With such knowledge, institution personnel could tailor 
the rehabilitation program for individual inmates. 

Microfilm $2.20; Xerox $7.80. 168 pages. 


AN ANALYSIS OF ATTITUDES TOWARD 
CHANGE AMONG THE EMPLOYEES OF 
AN INSURANCE COMPANY 


(L. C. Card No. Mic 59-1342) 


Don Arthur Trumbo, Ph.D. 
Michigan State University, 1958 


Supervisor: James S. Karslake 


This study was designed to investigate attitudes 
toward change in a natural change setting. Data were 
collected via questionnaires and from the personnel files 
of 232 non-supervisory and 46 supervisory personnel of 
an insurance company. The change setting was provided 
by the installation of an electronic computer, with result- 
ant change in job mix, work flow, and operational 
procedures. 

The first phase of the analysis was devoted to devel- 
oping an index of attitudes toward change from the 
questionnaire items. Nine items yielded a Likert-type 
scale which was labeled the Change Scale. Subsequent 
analyses indicated that the scale was both a reliable and 
logically valid measure. Tests of the validity of the scale 
were based on the assumption that favorable attitudes 
toward change, per se, should be associated with favorable 
responses to specific change events and with evidence of 
preparation for change through participation in training 
programs. These predictions were supported by the data: 
Change Scale scores were predictive of responses to past, 


- current, and anticipated future changes in the work, to a 


large element of change as a job characteristic, and to 
opportunities for preparing for change through additional 
training. 

Further conceptualization of change attitudes resulted 
from an attempt to evaluate the motives underlying favor- 
able response to change. A complex of motives, including 
the need for variety, for increased status, and for self- 
realization in one’s work, was proposed. Tentative support 
for this. position was provided by results indicating posi- 
tive relationships between change attitudes and responses 
to increases in variety, promotional opportunities, respon- 
sibility and skill demands. 

The second phase of the analysis investigated the 
personal characteristics of employees with favorable 
attitudes toward change. Hypotheses involving two areas 
of personal data variables were tested. Factors indicative 
of the meaning of or importance of the job included age, 
sex, tenure, and an index of “job involvement.” Factors 
indicative of the capacity for adjusting to change included 
indices of general ability, education, and job anxiety. Of 
the former, only sex was related to change attitudes. Men 
scored significantly higher on the Change Scale than 
women. This difference was interpreted in terms of the 
greater importance of social aspects of the job for women, 
and indicated that change may be perceived as a threat to 
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social structure. Positive relationships between change 
attitudes and general ability, education, and freedom from 
job anxiety supported the hypothesis that response to 
change is related to capacity for adjustment in change 
situations. 

Analysis at the work-group level indicated that both 
group dimensions and leader attitudes may condition 
response to change. Cohesiveness and group change 
attitudes were negativelyyelated, providing further evi- 
dence that change is threatening to social structure. 
Group and supervisor attitudes toward change were posi- 
tively related, while supervisor dogmatism was negatively 
related to group change attitudes. 

Analysis of both subordinate and self-reports of super- 
visor’s leadership style failed to support the prediction 
that the more human relation-oriented style of supervision 
would condition more favorable change attitudes. Subse- 
quent tests for an interaction between supervisor and 
employee attitudes toward authority suggested that 
- homogeneous combinations of leader-follower authoritar- 
lanism were associated with more favorable change and 
other job attitudes than heterogeneous combinations. None 
of the interaction effects were statistically significant, 
however. : 

In summary, the results indicate that attitudes toward 
work-related change may be conditioned by situational 
factors of group membership and leader behavior and 
attitudes interacting with the basic capacity of the employee 
for adjustment to change situations. 

Microfilm $3.45; Xerox $11.80. 268 pages. 


AN EXPERIMENTAL STUDY OF 
RESISTANCE TO INFLUENCE 


(L. C. Card No. Mic 59-2196) 


Sheila Murray Gordon Zipf, Ph.D. 
University of Michigan, 1959 


The purpose of this experiment was to investigate 
the effect on conformity of coercion and reward, and of 
differences in the arousal and strength of a need for 
independence. Conformity is assumed to be the resultant 
of two sets of forces: induction forces toward conformity 
based on the valence of the sanction and the probability 
of being sanctioned; and resistance forces toward non- 
conformity, which arise as reactions to the influence 
attempt. | 

Definitions of terms were given. Postulates were 
stated so that theorems might be derived. The abstract 
theory was then coordinated to particular experimental 
conditions and measurements in order to test the 
theorems. 





One hundred paid Ss, premeasured on independence 
needs, came to the laboratory to work on a routine task 
under the direction of a supervisor, ostensibly for an 
actual project. Twice, the Ss were either threatened with 
a fine (coercion condition) or offered a reward (reward 
condition) to increase their speed, and were subsequently 
fined or rewarded. Finally, Ss were told there would be 
no more sanctions but to work faster. 


The following hypotheses were confirmed as indicated: 


. The greater the induction force, the greater the con- 
formity. This was confirmed only when sanctions 
were in effect. 


. The greater the resistance force, the less the con- 
formity. This was confirmed only when sanctions 
were in effect. 


. There will be greater resistance forces under coercion 
than reward. This was confirmed regardless of 
whether sanctions were in effect or not. 


. When the induction force is controlled, there will be 
less conformity in coercion than in reward. This was 
confirmed only after the subjects felt that the sanctions 
had stopped. 


. When the induction force is controlled, there will be 
less conformity by those high on the need for inde- 
pendence than by those low on the need. This was 
confirmed after several demands, but, only when the 
subjects felt that the sanctions were still in effect. 


. Subjectsin the reward condition will accept information 
from the supervisor more than will subjects in the co- 
ercion condition. This was confirmed only when the 
sanctions were in effect. 


. Subjects in the coercion condition want to leave the 
situation more, and like the supervisor less than sub- 
jects in the reward condition. This was confirmed by 
measures taken at the end of the experiment. 


Several general conclusions can be drawn from this 
study. The concepts of induction and resistance forces are 
useful in developing theory and in predicting conformity. 
Coercive influence does produce greater resistance forces 
than reward influence. When sanctions are in effect, how- 
ever, this resistance is not sufficient to overcome the 
threat of a fine and lower conformity below that of subjects 
influenced by rewards. Reward influence establishes 
persistent forces toward conformity, while coercive 
influence establishes persistent forces toward noncon- 
formity. When sanctions are removed, these forces 
produce differences in conformity. 

The need for independence is aroused by repeated 
reward or coercive influence attempts. The aroused need 
for independence tends to lower conformity to influence. 

Microfilm $2.60; Xerox $9.00. 198 pages. 
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THE EVOLUTION OF ACTION RESEARCH: 

A CRITICAL-ANALYTICAL STUDY OF THE 

DEVELOPMENT OF A HUMAN RELATIONS 
RESEARCH CONCEPT 


(L. C. Card No. Mic 58-7614) 


Rhetta Marie Arter, Ph.D. 
New York University, 1958 


Chairman: Doctor H. Harry Giles 


This critical analysis of a Human Relations research 
concept is directed toward: 


the extraction, from the history of social surveys and re- 
search, of the origins and historical development of action 
research as a concept in social research; 


the determination of the existence of, and the classification 
of, different forms of action research; 


a comparison of action research with the other social re- 
search concepts which bear similar characteristics; 


and the evolvement of a generic definition of action re- 
search. 


This study’s importance lies in its contribution to the 
knowledge of methodology for the study of Human Relations 
problems, These problems generally are those which in- 
volve and require the interest, technique, and cooperative 
effort of social research professionals, social practitioners 
and laymen for their solutions and the applications of their 
findings. 

The data of this investigation have come from sources 
as follow: 

1. Fifty reports of research projects which have been 
designated as action research by the researchers them- 
selves, or by two other sources of data, 

2. Original documents including letters and unpublished 
manuscripts made available to the investigator for this 
study. 

3. A questionnaire, sent to selected professional social 
research workers; Human Relations Centers, Departments 
_ of Social Relations and selected Social Research Centers 
in colleges and universities; and to professional staff mem- 
bers of selected national Human Relations organizations. 

4. A limited number of interviews as these were needed 
for verification and support of the data. 

9. Relevant literature of social research, viz:- text- 
books, monographs, professional journals, encyclopaedias, 
conference proceedings, workshops and institutes. 

The results of this investigation have been reached 
through qualitative analysis of the above materials. No 
effort has been made to quantify the data which have been 
found to be uneven and imbalanced in volume and subject 
matter coverage. It has been found that action research, 
as a concept in social research, emerged in the second 
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quarter of the twentieth century. Prior to that time, a num- 
ber of developments—chiefly that of the social survey 
movement which began in England with the work of Charles 
Booth and reached its peak in the United States in the work 
of Paul Kellogg and Shelby Harrison of the Russell Sage 
Foundation—had served to evolve some of the characteris- 
tics of the concept. These characteristics of action re- 
search as a concept in social research may be identified as: 


cooperative effort, which varies in terms of its personnel: 


action as a varying function of the effort. Action is some- 
times the subject matter of the investigation, sometimes 
the post-research objective, and sometimes a sequent in a 
continuum of cyclical phases in a project: 


appropriateness for the study of social problems of practi- 
cal importance in their natural field settings: 


a developmental design with a continuum of problem def- 
inition—fact finding—action hypothesis formulation—action— 
evaluation—and repetition of the cycle as needed: 


susceptibility to leadership which possesses the capacity 
of structural insight. 


Five forms of action research have been identified. 
These are diagnostic, empirical, experimental, cooperative, 
and evaluative. 

Action research may be distinguished from other social 
research concepts which bear similar characteristics, 
via:— the social survey as conducted by Paul Kellogg and 
Shelby Harrison, and operations research—by 


a greater variance in the nature of its (action research’) 
cooperative cativity, with reference to personnel]; 


its applicability to a wider range of problems than either 
of the other concepts: 


its philosophy of operation, with reference to the participa- 
tion of its users in the findings: and 


its general comprehension—in scope, structure, and 
philosophy. 


Action research has been found to be a systematic 
social research process in which—through the cooperative 
activity of the potential users of the findings, with social 
research professionals—a developmental design for an 
action—research continuum of scientific study of the con- 
ditions, nature, and/or affects of a social action, or set 
of social actions, is constructed and executed. The action, 
or set of actions, pertains to the solution of a current 
social problem of practical importance. The purpose of 
the study may be to test experimentally, evaluate, compare 
or secure theoretical knowledge about, the action or set 
of actions. The purpose of any one aspect of-an action 
research study may be any of the foregoing purposes, or 


_ it may be to diagnose the problem situation. 


Microfilm $2.85; Xerox $9.80. 219 pages. 
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CULTURAL OCCASIONS AND GROUP 
STRUCTURES, A PHOTOGRAPHIC ANALYSIS 
OF AMERICAN SOCIAL SITUATIONS 


(L. C. Card No. Mic 59-792) 


Ralph Eugene Dakin, Ph.D. 
University of Colorado, 1958 


Supervisor: Associate Professor Edward L. Rose 


This is a study of Americans coacting in a variety of 
cultural occasions. It investigates statistically the extent 
to which there are relations between type of occasion and 
various aspects of situational group structure, and, be- 
tween various aspects of such structure without regard 
to cultural context. Chi-square and coefficient of mean 
Square contingency analyses were used as tests of 
association. 

The study utilizes a new source of data - photographic 
records of American culture and society contained in such 
publications as Life and Look magazines. These records 
exist in sufficient quantity for sound statistical studies; 
they were systematically exploited here for the first time 
‘to investigate the relations between American culture and 
social structure. 

One issue of Life per month for the years 1944 and 1945 
was selected for the sample. They contained 1017 utiliz- 
able photographs depicting Americans at all socio- 
economic levels coacting in a variety of occasions in all 
regions of the country under various circumstances. 

The study applies Nadel’s “if... then” model for 
analysis of social reality: if such and such a situation or 
occasion of coaction . . . then coactors will adopt such and 
such roles with consequent impacts on situation social 
structure as required by these roles. Culture and social 
structure have thus been defined situationally and close 
relations between them anticipated. 

Cultural occasions were classified by type of central 
role configuration observed in the photographs, social 
structures by size of the situation plurality, the extent to 
which its members were physically segregated in the 
photographed space, and the pattern of distribution of their 
visual contacts. 


Some significant results of this study are: 


(1) Cultural occasions and certain aspects of situational 
structures were associated at generally accepted conserv- 
_ ative levels of significance: type of occasion and size of 

a situation group, and, type of occasion and degree of 
dispersion of coactor visua! contacts. No such associ- 
ation was found between type of occasion and patterning 

of visual contacts by type. 


(2) Occasions of all types were predominately small 
group phenomena with groups under ten comprising over 
75% of the 1017 instances. But, the proportions varied 
significantly by type of occasion, suggesting that differing 
occasions and roles may have differing requirements as 
to number of participants. 


(3) There were significant variations in the proportions 
of the differing types of occasions which were triads, with 
an unexpectedly high proportion in sociability occasions. 


(4) Triads did not tend to break up into two against one 
as Simmel suggested. 





(5) Significant association was found between type of 
occasion and the extent to which the visual contacts of 
the coactors were dispersed. The proportion of concen- 
trated contact patterns was unusually high for the organi- 
zational occasions and unusually low for utilitarian and 
disorganizational occasions, suggesting that certain types 
of occasions may by their very nature require unusual 
concentration of coactor visual contacts while others 
require unusual dispersion of such contacts. 


(6) Certain structural aspects of social situations were 
associated at statistically conservative levels of signif- 
icance: (a) group size and tendency toward spatial 
fragmentation, with larger groups featuring more extreme 
degrees of fragmentation than smaller groups, (b) group 
size and type of contact pattern, with clique visual contact 
patterns more likely to prevail in smaller groups and 
situational patterns increasingly likely as group size 
increased, (c) group size and the degree to which the 
visual contacts of the coactors were dispersed, with dif- 
fused patterns extremely unlikely in dyads, most likely 

in raedium-sized groups, and less likely in larger groups. 


This study has demonstrated the feasibility of quanti- 
tative analyses of cultural and social patterns and their 
interrelationships utilizing photographic data. 

Microfilm $2.00; Xerox $6.20. 129 pages. 


AN EMPIRICAL STUDY OF GUTTMAN’S 
THEORY OF THE THIRD COMPONENT 


(L. C. Card No. Mic 59-1872) 


Louis Everett Dotson, Ph.D. 
Vanderbilt University, 1959 


Supervisors: Professor Andrew F, Henry and 
Professor Albert J. Reiss, Jr. 


Louis Guttman’s mathematical analysis posits an 
infinite number of principal components and predicts the 
type of curve obtained when the regression of one com- 
ponent is plotted upon the original rank order of perfect 
scales. Psychological variables have been posited by 
Guttman as the empirical components of scalable attitudes. 
The third component, tentatively identified as closure, is 
thought to discriminate among respondents within the 
positive and negative dichotomy that is defined by the 
second component. Thus, its function is that of placing 
respondents into positions of extreme positive, mild 
positive, mild negative, and extreme negative. 

As empirical measure of closures have failed to meet 
the criteria set forth by the mathematical model, this 
study proposed (1) to re-examine closure as an empirical 
third component of scalable attitudes, and (2) to introduce 
another psychological variable--the sensitivity of the 
human personality to the attitudes of others--and test its 
empirical fit to the mathematical model of the third 
component. 

Closure is defined as a measure indicating whether the 
respondent has selected one from among the relevant © 
alternative attitudes and has made up his mind. The con- 
ceptual scheme involving sensitivity--defined as a 
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measure indicating the respondent’s concern with attitudes 
which deviate from those of his reference group--and its 
direction finder, is based on the work of Talcott Parsons. 

The mathematical model of components specifies that 
the plot of the regression of the third component on con- 
tent rank will yield a curve with two points of inflections. 
However, as the model is indifferent to the point of origin 
of the curve, i.e., whether it will be N-shaped or resemble 
a reverse-N, Guttman has suggested empirical direction 
finders which theoretically function to separate respond- 
ents into two categories permitting a prediction of an 
N-shaped curve for one category and a reverse-N for the 
other. To obtain direction for closure, a measure of the 
respondent’s personal norm was used. A measure of the 
“expectations of relevant others” served as the direction 
finder for sensitivity. The empirical fit of the two posited 
third component variables was tested in the content area 
of Negro prejudice. Four-item, cumulative scales were 
utilized for the measurement of content, closure, sensi- 
tivity, and the two direction finders. The necessary 
measures were obtained from 1333 white college students 
enrolled in two southern universities during 1957. 

A reverse-N was predicted for the case where closure 
is plotted against content for respondents falling on the 
positive side of the personal norm direction finder scale; 
and an N-shaped curve was predicted for the negative 
category. The closure regression for the positive direc- 
tion finder category closely approximated the conditions 
of the mathematical model; however, it is concluded that 
the study resulted in an inadequate test of closure as the 
measure did not discriminate between those subjects who 
“knew what they would do” and those who “knew what they 
would not do”--a necessary condition for closure. 

The sensitivity data failed to yield the predicted 
regressions. A curve with but one point of inflection was 
obtained for both direction finder categories. The data for 
the conformists of both categories support the rejection 
of sensitivity, whereas the data for the deviants of both 
categories support its acceptance. On the basis of these 
data, sensitivity must be rejected. Nevertheless, sensi- 
tivity warrants further investigation as there appear to be 
two conditions under which it could be an empirical third 
component and yet these regressions would appear. 

_ The theoretical relationship among sensitivity, inten- 
sity, and content is outlined, and Guttman’s third compo- 
nent theory is reviewed. Both theoretical and measure- 
ment problems are discussed as well as the implications 
of the findings for future research. | 
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SOME ATTITUDES OF FOREMEN UNDER 
CONDITIONS OF VARYING IDENTIFICATION 
WITH MANAGEMENT 


(L. C. Card No. Mic 59-1485) 


Richard s. Halpern, Ph.D. 
Columbia University, 1958 


Mail questionnaires were sent to 1480 first line 
industrial supervisors in fifty-six industrial concerns 
located throughout the United States. Respondents were 





members of a supervisory development program 
conducted by the Research Institute of America. 

The focus of this study was on the relationship be- 
tween a supervisor’s identification with management 
(subjective status) and his feelings of job satisfaction, 
self-fulfillment, perception of advancement opportunities, 
attitudes toward the legitimacy of the advancement sys- 
tem, and predisposition toward mobility. 

To determine subjective status, supervisors were . 
asked to describe their position in the company in terms 
of one of the following categories: “definitely part of 
management,” “part of management in some respects but 
not in others,” “in a special group--neither part of 
management nor part of the rank and file,” or “not very 
different from the rank and file.” 

Although a relationship was found between supervisors’ 
subjective status and the structural factors of company 
size and number of men supervised, later analysis 
showed that this in no way affected or accounted for the 
study’s major findings. 

To test the assumption concerning the relation between 
supervisors’ subjective status identification and feelings 
of participation in management, a management partici- 
pation score was constructed. The findings clearly indi- 
cate that supervisory identification with management is 
closely linked with feelings of participation in the 
functions of management. 

The main body of data showed that variations in super- 
visory identification with management are closely associ- 
ated with variations in supervisory attitudes. Close 
identification with management, for example, is related 
to high job satisfaction, an optimistic view of advancement 
opportunities, a positive sense of self-fulfillment, and a 
high predisposition toward mobility. Conversely, a lack 
of close identification with management is associated with 
a less favorable response in each of these areas. 

These relationships were significantly influenced by 
age and education. Supervisors who are younger and who 
are relatively well educated are much more affected by 
a lack of management identification than are older, less 
well educated supervisors. 

Compared to older supervisors, younger men are more 
optimistic about their advancement opportunities, more 
likely to consider the advancement system legitimate, 
and more likely to have a high predisposition toward mo- 
bility. On the other hand, they are less satisfied with 
their jobs and are less likely to believe that their jobs 
offer them an adequate opportunity for self-fulfillment and 
self-expression. 

In contrast to supervisors in non-union firms, super- 
visors in unionized firms are less satisfied with their 
jobs and feel less of an opportunity for self-expression 
and self-fulfillment. This contrast in feeling is differ- 
entially related to changes in subjective status identifica- 
tion. Among supervisors who completely identify with 
management, for example, the difference in job satisfaction 
between supervisors in union and non-union plants is 3%. 
Among supervisors who see themselves as closer to the 
rank and file, the difference in job satisfaction is 32%. 
Supervisors in unionized firms are also less likely to feel 
that they are in good communication with management 
than supervisors in non-unionized firms. 

The existence of an employee union was found to have 
another effect. In comparison to supervisors in non-union 
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plants, there is a greater tendency for supervisors in 
union plants to identify with management. 

As part of a deviant case analysis, inquiry was made 
about supervisors who subjectively identify with manage- 
ment, but whose feelings of identification are not validated 
by feelings of participation in management. It was found 
that this group of supervisors had relatively high educa- 
tional attainments and high incomes in comparison to 
those who conformed to the expected pattern of association 
between management identification and participation in 
management functions. 

Conclusions drawn from these findings are relevant 
to problems involving role-conflict, reference group 
behavior, the psychology of status, and management de- 
velopment programs for supervisors. | 

Microfilm $2.45; Xerox $8.40. 185 pages. 


SOME SOCIOLOGICAL FACTORS IN THE 
LUTHERAN MERGER MOVEMENT 


(L. C. Card No. Mic 59-1686) 


David Chester Johnson, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor J. Richard Wilmeth 


This study traces the movement within American 
Lutheranism for merger among its many branches. There 
are currently sixteen of these independent bodies, seven 
of which are negotiating to enter two different mergers in 
the forthcoming decade. The attitudes of pastors of the 
German-background American Lutheran Church (ALC) and 
the Norwegian-background Evangelical Lutheran Church 
(ELC) concerning the merger of their bodies into The 
American Lutheran Church (TALC) in 1961 are here 
examined. | 

Questionnaires were mailed to five hundred randomly 
selected pastors, and 60% of these were returned and in- 
cluded in the analysis. Over half of these included letters 
or extended comments in addition to the information 
requested. 

Although differences between ALC and ELC in theolog- 
ical doctrine and size (both number about 1,000,000) are 
slight, there are definite sociological and attitudina! 
differences revealed in the questionnaires. In addition to 
being predominantly German, ALC is more urbanized and | 
is represented in more parts of the nation, especially in 
Ohio, Wisconsin, Iowa and Texas. There seems to be 
greater assimilation into American culture, i.e., less 
tendency to identify one’s self with Germany. ALC tends 
to be less pietistic in its attitudes toward drinking and 
dancing, less nationalistic, more frugal in its financial 
expenditures, more centralized in its government, and, in 
general, less cohesive in identity than is the ELC. 

The slightly-larger ELC is more concentrated in rural 
areas, particularly in Minnesota, Wisconsin, the Dakotas 
and Iowa. Its institutional plant is larger and its polity 
more congregational. ELC pastors placed greater empha- 
sis upon matters of personal piety, less emphasis on 
matters of social action. More stress was placed upon the 
importance of its five church colleges. 

About ninety per cent of the respondents favored the 








forthcoming TALC merger, but the percentage of favora- 
bility toward this and nearly all of the statements dealing 
with implications of merger was greater in the ALC. More 
in the ALC felt that the TALC merger was not sufficiently 
inclusive and would welcome merger with ULCA, Augus- 
tana, Missouri, and a general merger of all Lutheran 
bodies. ALC was more congenial to including the new 
church in the World Council of Churches. Attitudes in 
ELC toward ULCA were particularly unfavorable. 

The working hypothesis of the study was that non- 
theological issues are more important in the merger than 
are theological issues. To test this the respondent 
indicated whether or not each of twenty-two issues (lodges, 
dancing, polity, debt, etc.) were basically non-theological 
or theological to him. Lodges were generally agreed to 
be a theological issue and the ELC placed this stress upon 
the effectiveness of its church colleges, but the other 
issues were judged by a strong majority to be non- 
theological. 

There are, then, definite differences between ALC and 
ELC, nearly all of them viewed as non-theological. There 
seems to be a willingness to submerge these differences 
in the interest of greater strength and efficiency which is 
believed will come with merger, especially in home and 
foreign mission work. | 

This tendency toward emphasis upon size and efficiency 
is viewed as evidence of the increasing denominationali- 
zation (i.e., acceptance of dominant social values) of 
American Lutheranism. The process of increasing bu- 
reaucratization in the new church can also be noted, with 
its consequent depersonalizing of communication. Thus, 
the merger is viewed as a sociological movement, for it 
involves groups of people grappling as publics with 
problems often stemming from differences between nine- 
teenth century German and Norwegian immigrant cultures. 

Microfilm $2.15; Xerox $7.60. 162 pages. 


SOME CHARACTERISTICS OF RESIDENTIAL 
BELTS IN THE METROPOLITAN 
COMMUNITY, 1950-1956 


(L. C. Card No. Mic 59-2146) 


Bernard Melvin Lazerwitz, Ph.D. 
University of Michigan, 1959 


This study investigates the percentages of families, 
heads of families, and adults possessing various demo- 
graphic, socio-economic, and political characteristics 
within three residential belts of the metropolitan commu- 
nity, in and between 1950, 1952, and 1956. These three 
residential belts are the central city(ies) of standard 
metropolitan areas and their suburban and adjacent area 
residential belts (the latter being that area beyond the 
suburban belt but within fifty miles of the central city). 
For study of their characteristics, the residential belts 
are grouped nationally and regionally, and are classified 
by central cities with large and small populations, high 
and low growth, and high and low amounts of manufacturing. 

The investigations focus upon the following inquiries: 
(1) Are typical residential belt differentiation patterns 
found in metropolitan communities considered nationally, 
regionally, and within the above three high-low groupings ? 
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(2) Does the suburban belt rank highest on socio-economic 
and demographic characteristics? (3) Did the suburban 
belt become an area of increased concentration of fami- 
lies with middle class socio-economic characteristics 
between 1950 and 1956? (4) Did suburban families vote 
more Democratic in 1956 than in 1952? (5) Do central 
cities with large populations, slow rates of growth, and 
large amounts of manufacturing have more families with 
higher socio-economic characteristics in their suburban 
and adjacent area residential belts, but less in central 
cities, than have their counterparts (cities of small popu- 
lation, rapid growth, and less manufacturing) ? 

Data used for this dissertation were gathered by the 
Survey Research Center of the University of Michigan. 
Four demographic, eight socio-economic, and three 
political behavior characteristics are covered. All data 
were gathered through a complex multi-stage sample 
utilizing sixty-six primary sampling units. 

Results of the investigation show the existence of 
typical patterns of residential belt differentiation within 
the various groupings, with the suburban belt ranking 
highest on socio-economic and demographic characteris- 
tics. Residential belt changes between 1950 and 1956 
indicate that the central city and adjacent area residential 
belts have had greater percentage increases of families 
with middle socio-economic characteristics than has the 
suburban belt, which experienced the greater increase in 
upper income families and more expensive housing. 

No consistent association between increased per- 
centage of families with middle socio-economic charac- 
teristics and increased percentages voting Democratic 
appears in any of the three residential belts. However, 
the suburban belts do develop a split pattern on Demo- 
cratic voting by 1956, with the national, Midwest, West, 
large population size, high growth, and low manufacturing 
suburbs showing increased Democratic strength. 

Only the residential belts of the large-small population 
groups exhibited persistent differences. The residential 
belts of the large population size group have higher socio- 
economic status and are more Democratic than those of 
the small population size group. 

Expectation that the residential belt differentiation 
patterns would show a growing concentration between 1950 
and 1956 of the middle socio-economic class in the subur- 
ban belt is not fulfilled by the data. The 1950-1956 period 
was, however, one of decline in percentages of lower, and 
increase in percentages of middle and upper, socio-eco- 
nomic class families. Apparently this upward social 
mobility allowed the movement of central and adjacent 
area lower socio-economic class families into the middle 
class more rapidly than middle class families moved into 
the suburban residential belt. Hence, social mobility, 
together with family income and housing costs, enters into 
the determination of the relationship between family socio- 
economic class position and residential location within the 
metropolitan community. Also, increased Democratic 
party strength in the suburban belt may indicate that this 
residential belt will soon become an area of relatively 
equal Democratic-Republican strength. 

Microfilm $2.50; Xerox $8.60. 189 pages. 





PRIMARY GROUP INSTRUMENTS FOR 
SOCIAL CONTROL IN INDUSTRIALIZED 
SOCIETY: THE EXTENDED FAMILY 
AND THE NEIGHBORHOOD 


(L. C. Card No. Mic 59-1490) 


Eugene Litwak, Ph.D. 
Columbia University, 1958 


Most major theorists of mass society take for granted 
that the development of modern industrial urbanism has 
resulted in a fragmented, atomized society. Social rela- 
tions are characterized as being segmental, instrumental, 
impersonal, transitory, and not necessarily face to face. 
These theorists all agree that there is now a tendency 
toward a mass society composed of disparate individuals 
held together by bureaucratic oligarchical organizations 
and the mass media. In contrast to this group are other | 
writers who have taken the position that the primary 
group plays a significant role in modern urban life. 
Whereas the first group can be identified by their broad 
generalizations about urban society, the second group is 
characterized by the application of systematic evidence to 
a more narrowly defined set of problems. They hold no 
over-all views on the social organization of the society. 

This reflects the paradox in contemporary sociological 
thought concerning mass society; i.e., there is little sys- 
tematic evidence for theories which have been formulated 
and no wholly adequate theories for data which have been 
collected. The present study points out that this paradox 
is a consequence of assuming that large-scale industrial 
bureaucratic organizations operate most efficiently with 
segmental, instrumental, impersonal, transitory, and 
non-face to face relations. Once this assumption is 
questioned there is very little which stands between the 
other aspects of both views, i.e., that large-scale organi- 


zations are major instruments of social control and that 


primary groups are the major tools utilized by these 
large-scale organizations. This combined point of view 
could account for the emergence of the large-scale organ- 
ization which phenomenon one group of theorists stresses, 
while at the same time explaining the continuing viability 
of the primary groups revealed by the more narrowly 
defined empirical researches. 

It should be understood further that the primary group 
discussed above are not those within the industrial bureau- 
cracy but those outside it, i.e., extended family and 
neighborhood primary groups. The study provides evi- 
dence on one limited aspect of the controversy between 
the two theoretical positions. It attempts to show that the 
extended family and the neighborhood primary groups can 
remain viable and still meet the major demands of indus- 
trial bureaucratic organization for occupational and 
geographic mobility. 

To demonstrate this point, the study initially investi- 
gates some of the underlying theoretical assumptions 
of industrial bureaucracy to show why it is that modern 
industrial organizations can tolerate and encourage the 
development of primary groups outside the organization. 
Secondly, the study reveals that there are variations, 
customarily overlooked, in the organization of the extended 
family and urban neighborhood. Once these variations are 
taken into account, many of the traditional reasons offered 
for the disappearance of the extended family and urban 
neighborhood no longer are valid. Finaliy, through an 
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analysis of a survey involving 1000 couples, the study seeks 
to document empirically hypotheses ‘waich are drawn from 
the above speculations. 

More specifically, the data tend to demonstrate that 
modified extended family relations can maintain their 
viability by virtue of their capacity to fulfill functions 
over large geographical distances. In a similar manner, 
neighborhoods are able to maintain their viability despite 
high membership turnover because of their restructuring 
which permits rapid socialization. It should be clearly 
understood that because of the limited nature of the sam- 
ple no claim is made that these findings are typical of 
contemporary society. They are limited to professional 
and bureaucratic administrative occupations. As such, 
they are considered prototypical of future trends in so- 
ciety. It is assumed that the historical trend for occupa- 
tions to become professionalized and bureaucratized will 
continue. Microfilm $4.50; Xerox $15.00. 349 pages. 


SOME SOCIAL AND PSYCHOLOGICAL 
CORRELATES OF ATTITUDE INTENSITY 


(L. C. Card No. Mic 59-1874) 


Edward Lamar McDill, Ph.D. 
- Vanderbilt University, 1959 


Supervisor: Professor Albert J. Reiss, Jr. 

This research is concerned with two problems which 
account for the lack of fit of empirical data for the inten- 
sity function to the ideal U-shaped curve predicted by the 
Guttman model for the second component of attitude 
measurement: errors of measurement and relativity of 
the intensity function to the population being studied. 

The subjects were 5,821 white male adolescents from 
several junior and senior high schools located in a South- 
eastern urban center. Data were obtained by a question- 
naire administered in classrooms and designed to elicit 
subjects’ conformity toward related norms in the home, 
school, and community settings. 

In order to study the first problem, three different 
measures of attitude intensity were obtained for two 
content scales: Attitudes Toward Quitting School and 
Attitudes Toward the Honesty of Policemen. The two 
content scales satisfied Guttman scale criteria. 

The first measure of intensity was constructed using 
the fold-over technique on Likert responses to content 
items (Measure A). The second and third measures of 
intensity were constructed using the fold-over technique 
on the separate intensity questions, “How hard was it for 
you to answer this question?” (Measure B) and “How sure 
are you of this answer?” (Measure C). For both content 
scales all three measures of intensity produce the pre- 

_ dicted U-shaped curves for the content-intensity relation- 
ships. However, of the three measures, Measure A pro- 
duces intensity curves for both content scales which most 
closely approximate the ideal curve. Findings indicate 

that the different measures of intensity produce intensity 
curves which differ in shape and in the location of the zero 
points. Further evidence to support this finding is the low 
degree of association between the intensity measures for 

a common content scale. The highest degree of association 





between the measures of intensity for either content scale, 
as measured by the coefficient of contingency, is only 63% 
of the: maximum, 

It is concluded that for the present study the different 
measures of intensity do not yield the same results. These 
findings are inconsistent with previous investigations in 
this area and suggest that the findings of previous studies 
possess limited generality and replicability. 

The second problem of this study consists of a search 
for socio-psychological variables which account for vari- 
ance around the intensity curve. It was hypothesized that 
controlling the socio-psychological variables contained in 
the following hypotheses would account for part of the 
variance around the intensity function: Intensity on the 
two attitude areas varies directly with (1) generalized 
intensity of the subject, (2) age of the subject, and (3) 
hostility of the subject as measured by responses to hy- 
pothetical situations and varies inversely with (4) intelli- 
gence quotient of the subject, (5) reading ability of the 
subject, and (6) two different measures of the subject’s 
social status. 

The hypotheses were tested using all three measures 
of intensity for each content scale. Data permit accept- 
ance of Hypotheses One and Two but do not permit a re- 
jection of the null hypothesis with respect to Hypothesis 
Three. The fourth hypothesis is not confirmed, and there 
is some evidence to support the alternate hypothesis that 
intensity varies directly with intelligence quotient. The 
data also show that the null hypothesis cannot be rejected 
for either the fifth or sixth hypothesis. 

In an effort to specify conditions under which the origi- 
nal significant relationships between the independent vari- 
ables and the different measures of intensity are more 
and less pronounced, higher order partialing was con- 
ducted. These partials, with one exception, do not specify 
conditions under which the original relationships are more 
and less pronounced, and the conclusion is drawn that the 
original significant relationships are not dependent upon 
the independent variables introduced as test variables. 

Microfilm $3.55; ‘Xerox $12.00. 273 pages. 


THE ORIGIN OF WAR 
(L. C. Card No. Mic 58-2932) 


John Thomas Reiling, Ph.D. 
Indiana University, 1958 


The object of this dissertation is the verification of a 
diffusionist hypothesis regarding the origin of war-- 
namely, that contemporary warfare is the product of a 
unique origin in the Near East, in the latter half of the 
fourth millennium B. C., and that it has been diffused 
from that area to wherever it is presently found. India, 
Japan, and particularly China are chosen as the areas to 
be studied in the attempt to verify the hypothesis. Although 
the selection of these areas is in some respects arbitrary, 
it is also based upon the remoteness of these areas from 
the Near East, their usual exclusion from discussions in 
Western literature bearing upon the origin of war, and the 
availability of data. It is claimed that a study of the ori- 
gins of war in these areas does confirm the diffusionist 
hypothesis. 
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A survey of explanations of the origin.of war found in 
modern literature is undertaken in the first chapter. The 
resulting plethora of explanations is traced chiefly to the 
semantic confusion arising froma multiplicity of definitions 
of war, the term “war” being sometimes used simply as a 
synonym for violence or killing while at other times con- 
noting an idea of conquest. A critique of this literature is 
ventured in order to show that the word “war”, when dis- 
tinguished from mere violence or when used to refer to 
contemporary behavior, does connote an idea of conquest, 
thereby vitiating those explanations which depend upon a 
reduction of the meaning of the word “war” to just violence 
or homicide. Regarding conquest behavior, however, a 
difference of opinion as to whether or not it was a unique 
invention is seen still to remain, 

After a brief discussion, in the second chapter, of 
problems involved in the collection of data, in the third 
chapter recent literature concerning the prehistory and 
ancient history of Western Eurasia is reviewed for the 
purpose of establishing the bases and present validity of 
the diffusionist argument. It is contended that war can be 
detected earliest in the Near East, that only in the Near 
East does one find conquest empires as the end product of 
many centuries of development, that in all other areas war 
appears suddenly and later in time the remoter the area 
from the Near East, and that the appearance of war in 
these latter areas is always connected with peoples or 
culture traits having Near Eastern affinities. 

In chapter four a verification of the diffusionist hypothe- 
sis of war is attempted by means of an investigation of the 
prehistory and ancient history of a region which until re- 
cently could not be studied for lack of data--the Middle and 
Far East. It is concluded that the hypothesis is upheld in 
this region also. In the three areas studied--India, China, 
and Japan--war occurs abruptly, is intrusive, and appears 
later in time as one moves from west to east; and further- 
more, in each case the appearance of war is associated 
with peoples or culture traits which are ultimately derived 
from the Near East, especially warlike traits. Chapter 
five consists of a very brief concluding statement of a 
summary nature. | 

Microfilm $3.25; Xerox $11.00. 250 pages. 


INDIVIDUAL AND COMMUNITY DEVELOPMENT 
IN A MORMON COMMUNITY IN UTAH 
WITH IMPLICATIONS FOR COMMUNITY 
DEVELOPMENT IN INDIA 


(L. C. Card No. Mic 59-1971) 


Baij Nath Singh, Ph.D. 
Cornell University, 1958 


The objective of this study was to find out the processes 
of individual and community development in a Mormon 
village community in Utah. Individual development was 
measured in terms of the acquisition of social skills and 
social participation. Community development was measured 
by the growth of community-wide organizations and insti-: 
tutions devoted to the solution of common community 
problems. 

The community selected for this study was Hyde Park, 
a rural farming community of 653 people, situated five 





miles to the north of Logan. Four hundred and two ques- 
tionnaires related to individual development, motivation 
and soc ’11 cohesion were distributed. Three hundred and 
seventy-iour persons responded. Fifty-two interviews 
were completed with the leaders of specific community 
projects. Participant observation was utilized for the 
study of the social activities. The records of various com- 
munity organizations were studied. 

It was found that the biological, psychological and so- 


cial needs of the individual, from early childhood to later 


maturity and old age, are taken into consideration in the 
activities and Jessons that are arranged for each age level. 
Educational and recreational activities receive a great 
deal or organization and supervision from the religious 
authorities. 

The educational program of the schools is also geared 
to the developmental needs and tasks of the child. It 
provides the basic training which helps the individual 
solve his personal and social problems. Individual devel- 
opment is attained through social participation and is 
closely related to the development of leadership and the 
successful execution of community development projects. 
Participation in such projects helps develop self-confi- 
dence, knowledge, social skills and favorable attitudes 
toward culturally desirable goals. 

A set of background factors are examined in relation 
to the key concept of social participation. It is found that 
social participation is significantly related to sex, occupa- 
tion, self-perception of social position and a feeling of 
happiness and self-satisfaction. There is no significant 
relationship between social participation and education or 
length of residence. Participation in church activities is 
related to marital status but not participation in civic 
activities. 

The number of available offices and positions in the 
church and other organizations is very large. Everyone 
with an able body and mind has the opportunity to serve in 
one or more of these leadership roles. No formal elec- 
tions are held in the church organizations. Although civic 
organizations hold formal elections, these do not cause 
factionalism because of the general atmosphere of unity 
and unanimity. Leaders provide expert guidance and 
supervision for the activities of each age group. They 
receive in-service training in leadership skills through 
stake leadership meetings, conferences and elaborate 
manuals and handbooks revised annually by competent 
authorities in the field. Leadership roles are clearly de- 
fined for each position. Eighty-eight percent of the re- 
spondents were willing to accept responsibility in church 
organizations. Ninety-one percent of the people have held 
offices or positions in their lifetime in the church, and 
forty-nine percent in civic organizations. The average 
age at which most people hold their first offices or posi- 
tion is 15-18 years. 

The accomplishment of the community development 
projects are related to the existence of formal organiza- 
tions which function as effective channels of communica- 
tion. Community projects have the element of mass 
participation. This pressure reduces the resistance of the 
few skeptical persons in the community. Financial con- 
tributions of the church authorities or County administra- 
tion acts as a leaven far local efforts. The guidance of 
specialists is available and utilized for special projects. 

A high level of community development is obtained by 
virtue of related social values favoring cooperation and 
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eternal progression. A positive and activistic approach to 
life directs people to live by the Gospel Plan and to attain 
Godhood through industrious work, healthy habits, educa- 
tion, spiritualized recreation and cooperation. A pro- 
foundly religious outlook is the theme or central value of 
the community. 

Perceived motivations for participation are related to 
the beliefs, attitudes and values of the community mem- 
bers. People often participate to set a good example for 
their children. One of the most frequent responses given 
to account for participation is the desire to be with friends 
and associates and to improve the community. 

A high level of social participation builds concensus 
and leads to a great deal of social cohesion. Ninety-nine 
percent of the respondents believe in the teaching of the 
church, and one hundred percent feel very friendly or 
fairly friendly with their neighbors. Ninety-nine percent 
feel that things have worked out fairly well or very well 
for them in general. Most of them feel that their com- 
munity is like a big family. 

The implications of these findings have been examined 
in relation to the general social and cultural situation in 
India. Some suggestions are presented for organizational 
activities in India that take into consideration the existing 
value orientations. The problem of implementing such a 
program is discussed in terms of a proposed action re- 
search project. 

Microfilm $5.20; Xerox $18.40. 408 pages. 


SELF-GROUP DEVALUATION AND PREJUDICE 
IN MINORITY-GROUP BOYS 


(L. C. Card No. Mic 59-1039) 


Martin Spiaggia, Ph.D. 
New York University, 1958 


Chairman: Professor Dan W. Dodson 


The literature reveals a dearth of experimental studies 
on self-group devaluation and prejudice in minorities, and 
little emphasis on the socio-cultural determinants of these 
phenomena, An understanding of the relationships obtain- 
ing between these variables was deemed important in order 
to help effect better inter-group attitudes, 

This study was undertaken to determine whether self- 
group devaluation in boys of minority groups is related to 
prejudice against other minorities. The experimental 
samples consisted of 232 Negro, Puerto Rican and Jewish 
boys, twelve to sixteen years of age, of low socio-economic 
status, and residing in East Harlem or Yonkers, New York. 
All subjects were able to read at fourth grade level or 
better. 

The instruments used were the Horowitz Faces Test 
and the Traits Attribution Scales. The former test re- 
quired the ranking of various pictures of white and Negro 
faces in order of preference, and also involved responses 
to various sociometric questions on social interaction with 
Negroes. The Traits Attribution Scales required the sub- 
ject to attribute certain traits to various minority groups 
(which included his in-group) and to the American group, 
while taking into consideration individual and group differ- 
ences in trait values. Both scales, although involving 





different theoretical bases, purport to measure prejudicial 
attitudes. | | 

The research plan included statistical correlations and 
intra-test variability measures; and involved all subjects 
within the respective minority-group samples, rather than 
the more usual comparisons between upper and lower 
quartiles on the variables measured. A chi-square test of 
the normality of distribution of scores on the Horowitz | 
scales preceded the actual testing of the relationship be- 
tween the variables of the study. 

‘The results showed that self-group attitudes in Negro 
and Puerto Rican boys correlate significantly with their 
attitudes towards out-groups. This relationship did not 
obtain with the Jewish sample, although the results pointed 
to the Jews’ acceptance of the cultural pattern that accords 
the Puerto Rican minority low position in public estima- 
tion. However, the percentages of overlap between self- 
group attitude variance and out-group variances showed 
that other factors, besides self-group devaluation, play 
part in the formation of negative attitudes towards out- 
groups. This would point up the complex nature of the 
many causative factors in attitude formation. 

It was also noted, as incidental findings, that self-group 
devaluation may be projected onto the American majority, 
as well as towards various minorities, by Negroand Puerto 
Rican boys. On the other hand, the American group is 
rated highest, in terms of the values of traits attributed 
to it by all three experimental samples; and this would 
make that group the most important reference group, or 
the one with which the Negro, Puerto Rican and Jewish boy 
wishes to identify. Unable to achieve this identification 
due to cultural restrictions, the Negro and the Puerto Rican 
would react against the dominant majority (which is con- 
sidered responsible for the limitations of privileges ac- 
corded to minorities) as well as against other minorities 
in a translation of self-hatred into out-group prejudice. 

In the Jew the reaction of out-group prejudice is signifi- 
cantly less pronounced, in comparison to the Negro and 
the Puerto Rican; and this may be due, partly, to the 
lesser handicap suffered by the Jew. Another incidental 
finding points up the poor theoretical validity of the Horo- 
witz Test and this instrument’s lack of correlation with 
findings on more valid indices of prejudicial attitudes. 

The study’s implications for educational programs — 
stressed an intercultural orientation in the school curricu- 
lum. Emphasis was also placed on the concepts of group 
belongingness and interdependence among people. | 

Microfilm $2.00; Xerox $6.20. 128 pages. 


TRAVEL PATTERNS IN AN URBAN COMMUNITY: 
SOCIOECONOMIC AND FAMILY LIFE CYCLE 
DIFFERENTIALS IN DEPENDENCE RELATIONS 
AMONG CENTRAL AREAS AND RESIDENCE 
IN DETROIT, MICHIGAN, 1954 


(L. C. Card No. Mic 59-2186) 
Gordon Francis Sutton, Ph.D. 
University of Michigan, 1959 


The purposes of this study are to test some hypotheses 
concerning the effect of locational, socioeconomic and 
family structural factors upon the daily travel patterns of 
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the population of a large metropolitan community and to 
provide descriptive material on these patterns. 

Changes in transportation and communication technolo- 
gies have been concomitant with continued urbanization of 
the society and growth of urban areas. Assuming that the 
central areas of the community become increasingly less 
accessible to the more peripheral populations, it is hy- 
pothesized that as distance of residence from the central 
areas of the city increases, the fulfillment of daily require- 
ments of the households tends to take place in either the 
areas proximate to the household or areas which can be 
reached with greater ease than the distant and congested 
central areas of the community. It is hypothesized, in 
addition, that the socioeconomic level of the household is 
directly related to the amount of activity of the household 
taking place in the more central areas and that stage in 
family life cycle of the household further determines the 
degree to which travel to non-central areas is substituted 
for travel towards the center. 

The first analysis deals with the relative frequency of 
household travel to the more central areas, i.e., the pro- 
portion of the total trips of the households which are 
oriented toward the center. These relative frequencies are 
analyzed by distance of residence from the community 
center, income level, occupation of the household head and 
stage in family life cycle. Distance between residence and 
community center is found to be directly related to the 
relative frequency of centripetal travel, or travel toward 
the center, in contradiction of the hypothesized relation- 
ship. While income and occupation of head appear directly 
related to the relative frequency of inward travel, control 
for distance of residence to city center severely reduces 
this relationship. 

Stage in family life cycle, on the other hand, demon- 
strates the hypothesized relationship of a greater propor- 
tion of inward travel for households having married heads 
without children than for the married with children or the 
older unmarried. The households with young unmarried 
heads turn out to have a low degree of centripetal orienta- 
tion, as measured by relative frequency of inward travel, 
rather than the hypothesized high degree. 

The second analysis deals with the relative penetration 
of travel into the community by direction or orientation, in 
reference to the location of the community center. Relative 
penetration is measured by the arithmetic mean of the air- 
line distance between residence and destination of all trips 
within each orientation. Since the larger the mean distance 
between residence and destination, the greater the penetra- 
tion, comparison of distance to destination by orientation 
yields results which tend to confirm those reached in the 
analysis of relative frequency, i.e., the greater the relative 
frequency of centripetal trips, the greater the average 
distance to destination of trips with centripetal orientation. 

It is concluded that the distance from place of residence 
to the community center is a critical determinant of aver- 
age travel length and relative frequency of centripetal 
travel. Lateral travel may be more important now than 
some years ago, but the traditional dependence of the popu- 
lation upon centrally located functions does not appear to 
have greatly diminished. Socioeconomic differences in 
degree of centripetal orientation do not appear significant 
except to the degree that they are an expression of loca- 
tional differences. Family life cycle, as a measure of the 
household structure, is quite important in determining 
travel patterns. Microfilm $3.00; Xerox $10.40. 231 pages. 





PREDICTING LENGTH OF STAY IN A 
STATE MENTAL HOSPITAL OF PATIENTS 
DIAGNOSED SCHIZOPHRENIC 


(L. C. Card No. Mic 59-1665) 


Howard Spencer Swanson, Ph.D. 
State College of Washington, 1959 


This study was aimed at a special group of patients, 
schizophrenics, and the problem of predicting their length 
of hospitalization at the time of their admission to a Wash- 
ington State mental hospital, utilizing case history infor- 
mation concerning personal characteristics of the patient 
and his illness. 

The literature concerning hospitalized schizophrenic 
patients suggested that there may be two different types of 
schizophrenic patients, the chronic and the acute, that 
differ in terms of their prognosis for recovery. It ap- 
peared reasonable, on the basis of an analysis by Wein- 
berg, and the prediction study attempted by Dunham and 
Meltzer that this distinction might reveal itself in terms 
of differences in the length of hospitalization. 

The following eight independent variables were selected 
from the literature as predictor variables: (1) mode of 
symptom onset, (2) presence of external precipitating 
factors, (3) presence and appropriateness of affect, (4) 
presence of symptoms atypical of schizophrenia, (5) psy- 
chopathological content of thought processes, (6) clouding 
of consciousness and confusion, (7) premorbid personality 
type, and (8) premorbid adjustment. 

The subjects of this research were 205 selected court 
commitments, diagnosed as schizophrenics, who were 
admitted to a hospital during the period July 1, 1954 to 
August 30, 1956. Two judges evaluated information in the 
admission section of their case histories and scored the 
eight independent variables. The reliability of the judges’ 
ratings was checked on a sub-sample of 58 cases. Relia- 
bility, on the eight variables as measured by the index of 
ordered association, ranged from .88 to .99. 

The rule of prediction adopted was the principle of 
maximum probability. It was posited that length of stay 
was a function of the eight independent variables of the 
study and that the introduction of knowledge of those vari- 
ables would improve predictive efficiency over that ob- 
tained by only the knowledge of the length of stay pattern 


in the population itself. The degree to which prediction 


was improved was measured by the amount the original 
error of prediction was reduced by the introduction of the 
variables. 

Four different prediction models were applied to the 


‘data. These models were: (1) configural response analy- 


sis, (2) Burgess prognostic scoring technique, (3) Scaleo- 
gram analysis, and (4) the discriminant function. Each 
model was evaluated in terms of the coefficient of predic- 
tive efficiency. The configural response analysis model 
was regarded as the experimental procedure while the 
other three models were considered to be comparative 
procedures. 

The configural response analysis model produced the 
best results in terms of the highest level of predictive 
efficiency obtained using the fewest number of variables. 
This model reduced the original error of prediction by 44 


‘per cent using the following four variables: (1) presence 


of affect, (2) presence of symptoms atypical of schizo- 
phrenia, (3) premorbid personality type, and (4) premorbid 
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adjustment. The Burgess model reduced error 35 per 
cent, using all eight variables, the scaleogram analysis 
reduced error 31 per cent using seven variables, and the 
discriminant function reduced error 38 per cent using 
seven variables. 

The results of this research have demonstrated the 
_ feasibility of predicting the length of stay of diagnosed 
schizophrenic patients at the time of their admission to 
the hospital. Evidence has also been furnished to support 
the hypothesis of Weinberg and others that there are dif- 
ferent types of schizophrenic patients in terms of their 
recoverability. 

The fact that the configural response analysis model 
yielded better results using fewer variables than did the 
‘additive linear models indicates that the configural ap- 
proach may have real promise for future prediction 
studies. Microfilm $2.00; Xerox $5.60. 114 pages. 


IMPERSONALITY AND GROUP MEMBERSHIP— 
A CASE STUDY OF AN AUTOMOBILE 
ASSEMBLY LINE 


(L. C. Card No. Mic 59-1972) 


Arthur Nicholson Turner, Ph.D. 
Cornell University, 1958 


Over a period of fourteen months approximately twenty- 
five members of the *motor line” in an automobile as- 
sembly plant were observed and interviewed at work and 
in their homes. The observations included a detailed, 
quantitative record of interactions; the interviews included 
questions on interpersonal sentiment. 

The men on the motor line, like those in previous as- 
sembly line interview studies, expressed a strong feeling 
of “impersonal treatment”, This feeling was related to 
many inherent characteristics of mass production tech- 
nology, including limited opportunities to achieve culturally 
derived aspirations at work. The motor line was selected 
as an appropriate site in which to investigate the potential 
value of informal social organization in counteracting 
work-related “alienation” and “anomie”. 

Overall interaction frequency was lower than in work 
environments with fewer mass production characteristics. 
Among the more frequent interactors, those who qualified 
in other respects as potential informal leaders ranked high 
in interaction range and relative frequency of *external” 


interaction, but not in “set events” or in initiations as com- 


pared with responses. In general, the interaction pattern 
was more consistent than might have been expected, con- 
sidering that contact between the men was limited by 
immobility at work and was not functional to the job. 
Based on hypothesized relationships between interac - 
tion, sentiment, activity, and norms, predictions from the 
interaction analysis were made concerning interview re- 
sponses on interpersonal sentiment. Observed interaction 
predicted reported relations with the foreman better than 
with other workers. The reasons for success or failure 
of individual predictions provided evidence concerning so- 
cial structure, values, and norms. For example, the ques- 
tion “Who would you choose as foreman?” couldnotbe pre- 
dicted because sentiments of respect or friendship were 
perceived as incompatible with the foreman’s formal role. 





The interviews and observations taken together re- 
vealed two relatively unrelated social subgroups on the 
motor line, one organized around respect for job ability 
and home workmanship, and the other around sentiments 
of liking. There were two or three men who might have 
served as links between them, but were largely prevented 
from doing so by certain value conflicts and by the lack of 
perceived functions for an informal organization of the 
motor Tine as a whole. Early in the study an impromptu 
meeting of protest against job assignments was organized 
by the central members of one of the subgroups and at- 
tended by almost everyone on the line. However, no simi- 
lar informal activity involving the motor line as a whole 
was observed. 

Differences in attitudes between the men illustrated 
that perceived membership in a cohesive and inclusive 
work group was an important counteracting force to the 
felt impersonality of this environment. The study revealed 
a potential informal organization based not only on friend- 
ship, support, diversion, defense, and protest, but also on 
acknowledged common interests in doing one’s share 
toward the accomplishment of the formal purposes. But 
this potential was scarcely realized at all, in part be- 
cause of barriers imposed by the same technology which 
created a need for it. Also, there was inadequate realiza- 
tion of the potential even within the existing limits. 

The resulting situation raised serious and difficult 
problems for the formal leadership of management and 
union alike, and illustrated the value of applying similar 
methods to the subsequent study of interpersonal relations 
at work under differing types of technology. 

Microfilm $5.05; Xerox $16.80. 395 pages. 


SOCIAL ORGANIZATION IN A 
CORRECTIONAL COMMUNITY 


(L. C. Card No. Mic 59-1243) 


Stanton Wheeler, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. Clarence C, Schrag 


This study is an exploratory analysis of social rela- 
tionships in a correctional community. Specifically, the 
study analyzes (a) the role expectations of inmates and of 
staff members, (b) the way in which the roles are per- 
ceived by inmates and by staff, and (c) the relationship 
between inmate attitudes regarding proper conduct and the 
position occupied by the inmate in the social organization 
of the correctional community. The study also examines 
the relationship between inmate self conceptions and or- 
ganizational structure. Lastly, the study analyzes the 
effect of previous criminal careers on the attitudes and 
self conceptions of inmates. | 

Data for the study consist of questionnaire responses 
from inmates and staff of a western state reformatory. 
Analysis is based on the responses of 237 inmates, 81 
custody staff members, and 18 treatment staff members. 
Inmate respondents were drawn from six inmate housing 
units, using a variable sampling rate. 

Questionnaire design includes use of contrived situa- 
tions for assessment of inmate and staff expectations and 
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perceptions. A 20-item self-conception inventory is used 
for the study of inmate self conceptions. 
The major findings include the following: 


1. Inmates do not define the inmate role in a consistently 
anti-social manner. Inmates approve of anti-social 
conduct in some situations and disapprove of it in 
others. 


There are important differences in the expectations 
inmates and staff members apply to the conduct of 
inmates, but these differences are uniformly less than 
they are perceived to be by inmate and staff respond- 
ents. The consistent bias in perception may be ac- 
counted for by operation of three processes: (a) 
negative stereotyping, (b) differential visibility of the 
values of certain types of inmates, (c) the invalid 
inferring of covert feelings from overt behavior. 


Conformity to staff expectations occurs primarily 
among inmates who (a) are isolated from primary 
contacts with other inmates, (b) are in frequent con- 
tact with institution staff members, (c) participate in 
specialized therapeutic programs, and (d) are housed 
in the reception unit or on the honor farm. 


. The longer an inmate has been in the institution, the 
less likely is he to conform to staff expectations 
regarding proper inmate conduct. However, as in- 
mates approach the time for release, they show an 
increase in conformity to staff expectations. The 
results suggest that two temporal processes are in 
operation: (a) prisonization, and (b) attachment to 
the extra-institutional culture. 


Inmate self conceptions are related to the position 
inmates occupy in the informal structure of the com- 
munity. Inmates who are highly involved in primary 
relationships tend to conceive of themselves as 
criminally mature and as having high social status. 
Other aspects of organizational structure are related 
in diverse ways to inmate self conceptions. 


The findings of the study support the proposition that 
informal interaction and involvement in the prison com- 
munity has a powerful influence upon inmate attitudes. 
Practical implications of the findings include the hypothe- 
sis that correctional authorities may be able to modify 
inmate attitudes and self conceptions by manipulating the 
informal social structure of the correctional community. 
This and other hypotheses which emerge from the re- 
search call for test by means of panel-type studies and 
experiments. Microfilm $3.25; Xerox $11.00. 249 pages. 
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THE IMPACT OF MATERNAL EMPLOYMENT 
ON THE MOTHER-DAUGHTER RELATIONSHIP 
AND ON THE DAUGHTER’S ROLE-ORIENTATION 


(L. C. Card No. Mic 59-2165) 


Evan Tye Peterson, Ph.D. 
University of Michigan, 1959 


With the vast increase in the number of employed 
mothers in the American economy has come a concern 
with the effects of mothers’ employment on family rela- 
tionships and on the socialization of children. This study | 
attempts to test certain sociologically important effects 
of mothers’ employment on daughters’ perceptions of their 
mothers and of mothers’ employment on daughters’ future 
role-orientations. The primary perceptions studied are 
the relative degree of interest in and control over the 
daughter exercised by the mother. 

Information necessary to explore these two problem 
areas was gained from 616 adolescent girls in the tenth, 
eleventh, and twelfth grades of three Michigan high schools. 
Through the use of questionnaires, the mothers of these 
girls contributed additional information. 

The initial analysis of a portion of the data indicated 
that, in intact families, maternal employment does not 
significantly affect daughters’ perceptions of their mothers’ 
interest in and control over them, However, in studying 
daughters from broken families, it was found that they 
perceive their mothers as having slightly less controlover 
them than do other girls. The data also suggest that 
mothers who enjoy their work tend to be perceived as 
having less interest in and control over their daughters. 
There are no significant relationships between these de- 
pendent variables (interest and control) and mothers’ 
attitudes toward the feminine sex role, the extent of their 
outside interests, their opinions as to the most important 
aspect of marriage, the length of time they have been 
employed, their reasons for employment, and the type of 
occupational roles they have. 

The employed mother does leave her daughter a legacy 
of attitudes favorably disposed to maternal employment. 
This can be seen in the approval which daughters of em- 
ployed mothers give to maternal employment and the 
manner in which they emulate their mothers as adult 
feminine role models. There is a slight and significant 
tendency for daughters of employed mothers to be more 
career-oriented than daughters of non-employed mothers. 

Career-oriented girls tend to experience contradic- 
tions between their role behavior and others’ expectations. 
More frequently than other girls, they are advised to act 
more feminine. Also, if they date frequently, they tend to 
report more dating disagreements than other girls. There 
are no significant differences between them and other 
girls with respect to rejection of the feminine sex role. 

The adolescent girls in the study express a desire to 
avoid employment when they have children of their own. 

It is only before they have children and after their children 
are grown that they usually endorse the possibility of 
combining marriage with a career. These attitudes fit 
actual labor force participation patterns, 

Maternal employment, when controlling for social class 
and family stability, is not so significant in understanding 
patterns of mothering as other variables. The majority of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompantes order. 





3408 SOCIOLOGY 





employed mothers do not differ significantly from other 
mothers in their relationships with their daughters as far 
as this study was able to determine. However, employed 
mothers as a whole are perceived by their daughters as 
having slightly less control over them than non-employed 
mothers have over their daughters. This is due entirely 
to the low control exercised by the few women who are 
work-oriented and/or from broken families. 

Microfilm $2.90; Xerox $10.00. 224 pages. 


A COMPARATIVE STUDY OF KOREAN 
AND JAPANESE FAMILY LIFE 


(L. C. Card No. Mic 59-1546) 


Chang Shub Roh, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor Paul H. Price 


The family is a social institution which is basic in the 
life of all societies. The objective of this study is to make 
a comparative analysis of the family life of two oriental 
countries, Korea and Japan. Special reference is made to 
historical developments, characteristics of family life, 
familial cultures, family functions, and changing family 
life. This study aims to contribute to the knowledge of 
human relationships in family life and to provide stimuli 
to scholars in Western cultures to analyze further the 
forms of family life in Japan and Korea because there is 
_ a gap in the knowledge regarding family structure and 
function in both of these countries, Furthermore, this 
study purports to discover sociologically significant gen- 
eralizations about society and its family institutions in 
- Korea and Japan by synthesizing history, logic, meaning, 
observation, and systematic analysis. 

Data for the study came from the literature on family 
life and personal experiences as a participant observer. 
The library materials analyzed consisted mainly of family 
life reports related to Korea and Japan. Supplementary 
documentary materials were secured from each country. 
Personal experiences, both as a native of Korea and as a 
student in Japan for several years, were, moreover, funda- 
mental to this study. Because the study is a “pioneering” 
one, and because the aspects and relationships of family 
life are so complex and so varied, multi-disciplinary ap- 
proaches were employed depending upon the nature of the 
subject under consideration. 

The analysis brings to light certain similarities in 
family life in the two countries, especially in the family 
organization, but certain variations which occur are sig- 
nificant sociologically to the family life of each of these 
countries. The differences rest on the degree of emphasis 
on the particular country’s historical background, in its 
way of thinking, and in the societal definition of the situ- 
ation. 

Indeed, family stability characterizes family life in 
both countries; the family certainly is the basic social in- 
stitution and occupies a position of strategic importance in 
the Korean and Japanese cultures. However, the influence 
of Chinese culture upon Korean family life is profound, 
and Korean family and social structure are influenced as 
a result, Chinese influence upon the Japanese family, on 





the contrary, is less significant than upon the Korean 
family. | 

The differences are equally significant between the two 
countries in the relative position occupied by the family 
in the total social structure of each country. The Japanese 
family shares its position with other major social groups 
and institutions in the society. Consequently, extra- 
familial activities and identity of individuals with groups 
outside the family are a marked characteristic of the 
Japanese people. The Korean family, on the contrary, is 
the dominant institution upon which the society is con- 
structed and other social institutions 2re subordinate to 
the family and are not strongly developed. 

The process of family change in both Korean and 
Japanese families has been slow, although in different 
degrees dependent to a large extent on regional factors-- 
namely rural and urban areas. The gradual industrializa- 
tion and urbanization, as well as the new education and 
the Western cultures, contributed to the changing family 
life in both countries simultaneously. These influences 
have led to changes in traditional family organization, in 


_ the authority of elders and heads of families, and in the 


status and degree of economic and social emancipation of 
women and youth. Other effects on family life are the 
reduced size of households and the lessening of close 
kinship ties. Microfilm $4.00; Xerox $13.40. 310 pages. 


SOCIOLOGY, PUBLIC WELFARE 


THE PREDICTION OF RECIDIVISM AMONG 
YOUTHFUL OFFENDERS IN THE 
HIGHFIELDS TREATMENT PROGRAM 


(L. C. Card No. Mic 59-939) 


Howard E. Freeman, Ph.D. 
New York University, 1956 


Adviser: Henry J. Meyer 


Highfields is a treatment facility to which youthful of- 
fenders are sent for a short period while officially on 
probation. During this period, generally three to four 
months in duration, the boys live at the old Lindberg 
Estate, work in a nearby mental institution, and partici- 
pate in an intensive program of group therapy or guided 
group interaction. After leaving Highfields, the boys are 
supervised by probation officers. The program is offi- 
cially known as the Short Term Treatment of Youthful 
Offenders Program of the State of New Jersey. 

Since the inception of this program, the Graduate 
Department of Sociology has been engaged in an intensive 
research study of the facility and its program. Utilizing 
part of the data gathered in this broad study, an attempt 
was made, first, to provide a prediction instrument that 
accurately classifies the Highfields’ residents as recidi- 
vists or non-recidivists. A second phase of the research 
utilizes this prediction instrument in a consideration of 
whether or not the Highfields program is more successful 
than that of a more typical institution. 

The prediction table permits the comparison of categories 
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of boys stratified on variables related to recidivism at 
Highfields. Ideally, randomly selected control and experi- 
mental groups should have been employed for a compara- 
tive evaluation of the treatment facility. Since the assign- 
ment of boys, however, was the responsibility of the legal 
authorities, the possibility of such a study was precluded. 
Although it is only an assumption that this analysis controls 
all differences related to recidivism, it does provide at 
least a tentative comparative evaluation of the effective- 
ness of the institution. 

‘The prediction instrument was developed from back- 
ground data and attitude responses. A modified method of 
discriminant function analysis was employed. The use of 
both background and attitude variables, with this methodo- 
logical approach, permitted the development of an unusually 
efficient prediction instrument. 

A sample of boys, similar to the Highfields sample on 
such variables as age and previous offense, were selected 
from among those committed to Annandale Farms. Annan- 
dale is a modern, minimum security delinquency institu- 
tion. A prediction was made for each of these Annandale 
boys. Also, as a supporting procedure, a prediction table 
was constructed for the Annandale sample and applied to 
the Highfields sample. 

Despite the statistical limitations and the small number 
of cases, the results suggest that there does not appear to 
be any category of individuals who succeed in greater 
proportions at Annandale. In terms of dollar costs, this 
means that Highfields achieves at least an equal rate of 
success for about one-third the cost of confinement. 
Furthermore, boys who have a high probability of succeed- 
ing at either institution are much more likely to succeed 
at Highfields. Their success rate is about .85 at Highfields 
compared to about .50 at Annandale. In terms of cost, 
every 600 dollars spent for the confinement of a boy of 
this category at Highfields resulted in a successful treat- 
ment. Annandale successfully treated one boy of this 
category for every 2900 dollars spent on confinement. 

This research couldnot separate various aspects of 
the treatment plan. Further research is required that 
controls: 1) the differential lengths of treatment; 2) the 
fact that Annandale boys associate with other delinquents 
during their period of confinement and Highfields boys do 
not; 3) possible differential expectation patterns on the 
part of the boys and others; and 4) the crucial distinction 
that Annandale boys are supervised by parole officers and 
Highfields boys are supervised by probation officers after 
release from their respective institutions. This additional 
research is necessary to establish the extent to which the 





success of Highfields is associated with its permissive 
atmosphere and group therapy program. 
Microfilm $2.00; Xerox $5.00. 99 pages. 


URBAN COMMUNITY DEVELOPMENT IN 
PAKISTAN: A STUDY OF APPLICABILITY OF 
COMMUNITY ORGANIZATION PRINCIPLES TO 

URBAN COMMUNITY DEVELOPMENT IN 

UNDERDEVELOPED COUNTRIES 


(L. C. Card No. Mic 59-1501) 


Abdelmonem Hussein Shawky, D.S.W. 
Columbia University, 1958 


This dissertation may be described as an exploratory 
study the major purpose of which is to formulate a hy- 
pothesis. The basic hypothesis studied stands as follows: 
Community organization principles as known in the United 
States of America are useful and applicable in urban areas 
in under-developed countries when socio-economic condi- 
tions are taken into consideration. In the process of 
examining the above hypothesis, the thesis provides case 
studies for two pilot community development projects 
carried out in urban areas of Pakistan and a national plan 
for urban community development. The plan emphasizes 
a balance between change in people and change in environ- 
ment on one hand and between social and economic pro- 
grams on the other hand. : 

To study the hypothesis, community organization 
operational principles were obtained from American lit- | 
erature on social work, adult education and sociology. 
These were scrutinized as to their applicability in the two 
urban community development pilot projects and examined 
as to their applicability in the new integrated approach 
referred to above. | 

Two major conclusions were formulated: 

1. Community organization principles apply fully and 
are useful if the change in people is the main objective. 

2. When a combination between the change in people 
and the change in environment approaches is used, new 
understanding is given to the community organization 
principles of self-determination, movement and emphasis 
of evaluation. 

These findings, however, were not validated scientifi- 
cally through the current study: rather, they were ex- 
amined in a systematic and logical way. Further study 
was suggested to validate the hypothesis. 

Microfilm $3.60; Xerox $12.20. 277 pages. 
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AN ANALYSIS OF THE RESPONSES IN 
WORD INTELLIGIBILITY TESTING 


(L. C. Card No. Mic 59-1568) 


Sherwin Hyer Baer, Ph.D. 
The Ohio State University, 1958 


Responses to word intelligibility tests were analyzed 
statistically, particularly in terms of the probability of a 
word being identified without aural clues. The three main 
topics under investigation were (1) a comparison of the 
relative intelligibility of a word as determined empirically 
and as determined from the joint probability value of the 
phonetic sounds within the word; (2) the identification of a 
spoken word from among a group of heard, written re- 
sponses that had been made to the word; and (3) a com- 
parison of the proportions in which each of the aural re- 
sponses was made and each of the written responses named 
the stimulus. 

The stimuli with which this study began were the re- 
sponses made to two sets of stimulus words that were 
under study for inclusion in intelligibility tests. Set 1 was 
the words subsequently incorporated as stimulus items in 
Multiple Choice Intelligibility Tests (1945), Forms A and 
B. Set 2 was the words subsequently incorporated in the 
similar tests (1953), Forms C and D. 

An attempt was made to estimate a relative intelligibil- 
ity value of a word from the intelligibility of its component 
sounds. Four trained judges indicated the relationship of 
the phonemes of the stimulus and the phonemes of the 
responses, the preservations, substitutions, additions, and 
deletions. The intelligibility of the values of the separate 
phonemes was obtained from the proportion of preserved 
sounds from a stimulus to the collected responses. The 
intelligibility values were obtained for each of 18 vowels 
and diphthongs and 25 consonants found in the stimulus 
words. 

The intelligibility values of the individual sounds derived 
separately from the two sets of words correlated rho = .54 
for the consonants and rho = .22 for the vowels. 

The intelligibility values for the individual sounds were 
used to estimate the relative intelligibility of the words in 
the manner of joint probability. This estimated intelligibil- 
ity was then correlated with the obtained intelligibility for 
a sample of 264 (of 576) words in Set 1 and 288 (of 648) 
words in Set 2. Separate correlations were computed for 
words of 3, 4, 5, and 6 sounds in Set 1 andin Set 2. The 
approximate mean correlation was .50 for Set 1 and .20 
_ for Set 2. 

The identifications of stimulus words were made by 32 
subjects, 16 phoneticians and 16 non-phoneticians, and 
encompassed the 1,224 word groups of Sets land 2. The 
subjects attempted to identify the previously spoken 
stimulus word of each word group, that is, from among 
the most frequently written responses which were made 
to it. Each group contained the 3, 4, 5, or 6 words. The 
identification was made without knowledge of the relative 
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frequencies of the responses or any auditory clues. Each 
subject was assigned a score for Set 1 and Set 2 and for 
each of the four words-per-group conditions. These scores 
were subjected to an analysis of variance. A similar 
analysis of variance was made of the foregoing scores 
corrected for the effect of chance success in naming a 
correct stimulus among 3, 4, 5, and 6 items. 

Statistically the four words-per-group conditions 
differed significantly in both analyses. However, the 
apparent advantage that attached to 3-word groups in 
uncorrected scores disappeared when the scores were 
corrected. The larger numbers of words in a group 
facilitated identification when chance successes were 
discounted. | 

The judges were more successful in designating the 
stimulus words in Set 2 than in Set 1. 

There was no difference between phoneticians and 
non-phoneticians in successfully identifying the stimulus 
within the groups of words. 

A comparison was made between the proportion of 
instances in which the stimulus word was heard correctly 
and the proportion in which it was chosen from groups of 
responses. There appeared to be a systematic ordering 
of the proportions and the ratios between the proportions 
of the heard and identified responses. The nature of this 
relationship cannot be specified but is probably consistent 
with a previously established principle of constant ratio 
in response matrices. A further comparison of the intel- 
ligibility of the stimulus word and the error responses 
suggested an extension of the principle of constant ratio 
to describe the ratio between frequencies associated with 
the first and the second error responses. 

Microfilm $2.00; Xerox $4.80. 92 pages. 


ERYTHROBLASTOSIS AND PERCEPTIVE 
HEARING LOSS: RESPONSES OF ATHETOIDS 
TO TESTS OF COCHLEAR FUNCTION 


(L. C. Card No. Mic 59-2097) 


Robert William Blakeley, Ph.D. 
University of Michigan, 1959 


The destruction of red blood cells is a characteristic 
of the disease process known as erythroblastosis. This 
disease is caused by an Rh blood factor incompatibility 
between a mother and child. The most obvious signs of 
red blood cell destruction are anemia and jaundice. The 
latter is caused by circulating pigment in the blood. This 
pigment also may cause a yellow staining in the brain 
called kernicterus. 

The clinical syndrome of kernicterus following 
erythroblastosis is well known. The most outstanding 
symptom is athetosis, and commonly occurring with 
this is a perceptive hearing loss. Children having - 
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these symptoms are sometimes referred to as “deaf” or 
“Rh” athetoids. 

Most speculation regarding the site of injury causing 
hearing loss associated with erythroblastosis has suggested 
an involvement of the cochlear nuclei. The purpose of 
this study was to determine whether the cochlea is injured 
in cases of perceptive hearing loss occurring with erythro- 
blastosis. 

Recruitment and aural-harmonic tests are tests of 
cochlear function. The recruitment phenomenon is an 
abnormally rapid growth in the subjective sensation of 
loudness as the intensity of a given sound is increased. 
This phenomenon has been demonstrated to be indicative 
of cochlear injury. The aural-harmonic test also is sen- 
sitive to cochlear injury. Aural harmonics are known to 
arise from the sensory cells of the cochlea when these 
cells are overloaded by a sound whose intensity is greater 
than that which the physical structure of the sensory cells 
can linearly reproduce, The intensity at which distortion 
takes place is called the aural-harmonic threshold. The 
range between the threshold of hearing sensitivity and the 
aural-harmonic threshold is significantly reduced by 
cochlear injury. 

Twenty hearing-defective erythroblastotics, from seven 
to 23 years of age, were given recruitment and aural- 
harmonic tests and also caloric tests of vestibular func- 
tion. Results demonstrated the presence of recruitment 
and a significantly reduced linear range of hearing in each 
of the 20 subjects. Responses to the caloric test were 
normal in approximately three-fourths of the ears tested. 

The results of this study warrant the following conclu- 
sions: 1) the site of injury in perceptive deafness asso- 
ciated with erythroblastosis is in the cochlea; 2) vestibular 
function, as evaluated by caloric test, is for the most part, 
normal; 3) severity of hearing loss in erythroblastosis 
cannot be predicted from severity of the associated athe- 
tosis. Microfilm $2.00; Xerox $4.20. 76 pages. 


THE SWEDISH “RIKSTEATER”: A STUDY OF 
THE GROWTH AND DEVELOPMENT OF A 
MODERN PROVINCIAL THEATRE 


(L. C. Card No. Mic 59-1574) 


Harry Gilbert Carlson, Ph.D. 
The Ohio State University, 1958 


In 1933, Sweden was faced with the problem that dis- 
turbed theatre people throughout the world--high-quality 
professional theatre was available in the large urbanareas, 
but the combination of a depression and competition from 
radio and the movies had decimated the ambulating com- 
mercial theatre companies which served the provinces. A 
special government investigation examined the problem, 

- and the result was the creation of a state-subsidized pro- 
vincial theatre organization--Riksteatern. Riksteatern 
consisted of a number of self-governing local theatre 
societies and a central administration, which was charged 
with the task of arranging for the distribution of perform- 
ances to be purchased by the societies at specially reduced 
prices. The vclunteer officials of the local societies had 
the responsibility of assembling audiences for these pro- 
ductions. This study is an examination of the growth and 








development of this organization in terms of operational 
problems, criticisms from individuals and vested theatri- 
cal interests, production statistics, and the ideal of a 
“neople’s theatre.” 

Between 1934 and 1955, Riksteatern developed into a 
large and successful theatrical enterprise. Besides the 
performances for the local societies, Riksteatern extended 
its production activities to small communities all over the 
nation where limited population prevented the establish- 
ment of local societies. In addition, the organization es- 
tablished a comprehensive program of propaganda and 


education which included special productions for school 


children. 

The success Riksteatern enjoyed demonstrated the 
validity of several principles of theatrical organization. 
First, the modern theatre faces great competition from 
the mass entertainment media (i.e., radio, movies, and 
television), and it needs financial aid in order to survive 
as a significant cultural institution on a national scale. 
Second, in the search for an organizational form suitable 
for the modern theatre, the ambulating theatre should be 
given special attention as it has a better opportunity to 
find an audience than a stationary theatre; the ambulating 
theatre has a flexibility which enables it to adjust to the 
exigencies of supply and demand. Third, an autonomous, 
organized audience provides a very stable and secure base 
for the ambulating form. The contributions made by the 
Riksteatern local societies show that in order to decen- 
tralize the theatre, it is necessary to decentralize author- 
ity and responsibility. Fourth, audiences can learn to un- 
derstand and demand high quality in the theatre--provided 
that performances are made easily available to them, and 
provided they are given the time necessary to develop an 
understanding and appreciation of theatre art. 

Microfilm $3.20; Xerox $11.00. 248 pages. 


ARGUMENTATION IN THE NATIONAL HEALTH 
INSURANCE MOVEMENT, 1932-1940 


(L. C. Card No. Mic 59-1951) 


William Robert DeMougeot, Ph.D. 
Cornell University, 1959 


Chairman: Herbert A. Wichelns 


The immediate purpose of this study was to record and 
account for the history of the argumentation in a social 
movement. The long-range goal was to increase the store 
of knowledge about the elements of effectiveness in per- 
suasion. That period in the national health insurance 
movement from the publication in 1932 of the recommen- 
dations of the Committee on the Costs of Medical Care to 
the shelving in 1940 of the Wagner Health Bill was the 
focus of study; earlier and later years were examined, 
but only for comparative purposes. The content of the 
debate was determined by reading all books on health in- 
surance written during the period, all articles on the topic 
listed in the Reader’s Guide to Periodical Literature, and 
the Journal of the American Medical Association. Auxil- 
iary readings provided historical facts and bases for 
evaluation, 

The case for the affirmative was, essentially, that 
many did not receive care and the costs were unevenly 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





3412 SPEECH—THEATER 





distributed among those who did, that the fee-for-service 
system was responsible for these faults, and that national 
health insurance would be the best solution to these prob- 
lems. The opposition case was that care was of high 
quality, that it was available to all who sought it, and that 
national health insurance would adversely affect the quality 
of care rendered. As the movement progressed, the af- 
firmative was strengthened by the support of the Roosevelt 
administration and the defection from the official line of 
the American Medical Association of many of its members. 
. The failure of the AMA to offer constructive proposals and 
its punitive actions against those who engaged in prepay- 
ment schemes resulted in a decline in the believability of 


their case. As a result, they began to advocate government | 


aid for medical care of the needy and certain types of 
voluntary health insurance, 

Despite this shift in position, the inability of the nega- 
tive to disprove the need for change and their inability to 
prove during the hearings on the Wagner bill that political 
control was as great a danger as they alleged brought the 
movement close to success. However, the supporters of 
Wagner’s proposal differed on so many matters that action 
was delayed, and when World War II erupted before the bill 
could be perfected, attention was diverted from what had 
- apparently been a successful campaign. 

The findings of the study were that (1) the affirmative 
was more successful in the argument largely because its 
case, based on the needs of the public during a depression, 
was more acceptable than one rooted largely in the self- — 
interest of the medical profession; (2) the flaws in the 
affirmative’s case stemmed chiefly from their overempha- 
sis on economic interpretations of problems, while the 
flaws in the negative case were chiefly due to omissions 
or distortions of facts; (3) the disunity of the affirmative 
was their chief handicap, and.the intransigence of the AMA 
was the most serious drawback to the negative; and (4) 
argumentation did play an important role in determining 
the results of the movement. 

Generalizations based on the study included the follow- 
ing: (1) there is a pattern of rational discourse; (2) the 
success of a movement depends considerably on the pres- 
entation of a rational case; (3) barring a large propaganda 
Campaign by one side, a case must be based on existing 
conditions; (4) arguments based on fears succeed in in- 
verse relation to the intensity of needs; (5) if a vested 
interest is threatened, attempts at compromise will do 
more harm than good; and (6) the side with good evidence 
should encourage face-to-face debate. 

Microfilm $5.80; Xerox $20.20. 453 pages. 


AUDITORY MATCHING AS A PROCEDURE IN 
THE CLASSIFICATION OF VOICES 


(L. C. Card No. Mic 59-2111) 


Marvin Woolf Engelberg, Ph.D. 
University of Michigan, 1959 


An effective classification of voices is needed as an aid 
to research in voice and to provide for more specific com- 
munication within the area of voice. Previous classifica- 
tion attempts have varied considerably in their procedure 
and results, none having been demonstrated to meet the 





expressed need. The purpose of this investigation was to 
propose and evaluate a new procedure for the classifica- 
tion of voices. 

A Classification procedure was formulated which took 
into account five experimental variables: (1) vocal re- 
auditorization, (2) memory span, (3) auditory identifica- 
tion of the dominant features of the voice, (4) verbal 
categorization, and (5) previous training as a basis for 
the selection of listeners. It proposed a judging proce- 
dure which tested listener ability to group voices on the 
basis of similarity of a distinctive voice characteristic. 

A tape-recording was made of 60 voices judged to 
display distinctive voice characteristics. Five trained 
judges selected 10 “prototype” voices chosen on the basis 
that each represented a dominant voice characteristic not 
clearly represented in the other prototypes. A system of 
comparison was devised to compare each experimental 
voice with each prototype voice. 

The voices were classified once by the five trained 
listeners who selected the prototypes and twice by a group 
of 12 trained listeners. The listeners were instructed to 
choose the prototype which best resembled the experi- 
mental voice in question. The judges were forced to make 
a choice. Criteria for acceptable classification were based 
on judge agreement. : 

The results of the three classifications were relatively 
similar. Of the 50 experimental voices, the group of five 
listeners Classified 16 voices which satisfied the criteria 
for acceptable classification. In the first classification 
by the group of 12 listeners, 18 voices were acceptably 
classified. A comparison of the two classifications showed. 
that there were 10 acceptably classified voices common 
to both classifications, three of these being classified with 
different prototypes. The experience of the first classifi- 
cation by the group of 12 listeners did not improve the 
homogeneity of their judgments in the second classification 
as they acceptably classified only 13 voices. A comparison 
of the two classifications by this group of listeners showed 
that there were 11 voices acceptably classified common to 
both classifications, their prototypes either remaining the 
same or differing in number within a voice but always with 
a prototype common to both classifications. The group 
repeated their final prototype selections in the two classi- 
fications on an average of only 18.4 experimental voices. 

From an analysis of the classification procedure and 
results, the following conclusions appear justified: (1) 
this particular procedure did enable the judges to classify 
certain voices, (2) the homogeneity and consistency of 
listener judgments were lower than those reported in other 
classification attempts, (3) the judges selected numerous 
prototypes for classifying an experimental voice; thus, 
indicating a multiplicity of voice characteristics in a 
single voice, (4) the results support the conclusions drawn 
from previous investigations that consistency of training 
and experience of the judges does not indicate consistency 
of their judgments, and (5) utilizing the best features of 
the present experiment and features obtained from the 
administration and analysis. of the present experiment, a 
research study has been proposed for controlling the 
classification difficulty imposed by the presence of numer- 
ous voice characteristics in a single voice. 

| Microfilm $2.00; Xerox $6.00. 124 pages. 
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A PRELIMINARY STUDY OF SCREENING ITEMS 
FOR THE EVALUATION OF CHILDREN 
WITH SPEECH DEFECTS 


(L. C. Card No. Mic 59-2114) 


Gerald Gene Freeman, Ph.D. 
University of Michigan, 1959 


It has been the practice at the University of Michigan 
Speech Clinic to evaluate children with speech defects from 
a developmental viewpoint. This viewpoint assumes that 
physical and behavioral maturation proceeds in an orderly 
fashion, and that observations of the performances of a 
child on specific tasks will reveal his level of development 
in certain broadly defined areas. It also assumes that 
developmental processes are closely interrelated. 

The program of examination includes methods for eval- 
uating development in the following areas of behavior: 
speech and language, motor, adaptive and personal-social. 
This program provides observations and test scores which 
permit the examiner to make deductions concerning etio- 
logical factors of speech problems, as well as to under- 
stand the course of development of the child as a whole. 

The test battery used at the Speech Clinic consists of 
an aggregation of items selected from various sources. 
Normative data for these tests vary from item to item. In 
some instances no data have been collected. It has been 
difficult, therefore, to correlate and interpret test results. 

The present study was undertaken to provide a uniform 
evaluative procedure employing a representative group of 
test items drawn from those used at the Speech Clinic, 
those suggested in the literature, and original items. Nor- 
mative data have been collected to establish the successive 
order of difficulty of these items according to approximate 
age levels of successful performance. 

A battery of twelve tests was assembled to evaluate the 
development of speech sounds, vocabulary, prepositional | 
concepts, gross motor skills, oral motor skills, and adap- 
tive functions associated with block building and copy 
drawing activities. This test battery was administered to 
240 children with normal speech -- 120 males and 120 
females, 10 males and 10 females in each half-year inter- 
val between 3. years and 0 months, and 9 years and 0 
months. 

The data were analyzed to determine the number of 
children who successfully completed each task. 

In general, the ability to perform a task increased with 
age. Age thresholds were established for each item at the 
level at which 50 percent of the children performed the 
task successfully. The items in each test, then were re- 
organized into a developmental sequence. In the absence 
of more reliable norms, the data provide tentative norms 
for the test items. Whenever an entire test could be scored, 
appropriate point values were assigned, and tentative 
norms were computed for these values. 

The findings of the study have provided a coordinated 
procedure for evaluating the development of certain as- 
pects of speech and language, motor ability, and adaptive 
behavior. In the future, it will be necessary to standardize 
these findings on a large, carefully drawn sample of chil- 
dren. For the present, the study will provide a more ob- 
jective basis for comparing children with speech defects 
and other children. 

Microfilm $2.25; Xerox $8.00. 171 pages. 





A HISTORY AND DESCRIPTION OF COLLEGIATE 
CARRIER-CURRENT BROADCASTING IN OHIO 


(L. C. Card No. Mic 59-2129) 


Stephen Conger Hathaway, Jr., Ph.D. 
University of Michigan, 1959 


The purpose of this study is to report the historical 
development of collegiate carrier-current radio stations 
in Ohio, and to describe their purpose, technical facilities, 
policies, and methods of operation. In order to better 
understand the Ohio stations it was necessary to include 
an adequate review of several other phases of carrier- 
current activity both in this country and abroad. 

Historical and descriptive data for the study were 
obtained from the files of the agencies and colleges con- 
cerned with the activity, from the literature in the field, 
questionnaires, interviews, and inspection of the facilities 
involved, 

In Chapter I the purpose and desirability of the study 
is presented. Chapter II presents an explanation of the 
principles of carrier-current transmission. The findings 
of other studies relative to carrier-current broadcasting | 
in this country and abroad are presented in Chapter III. 
Chapter IV reviews the development of the Intercollegiate 
Broadcasting System and the National Association of Col- 
lege Broadcasters. The attitude of the Federal Communi- 
cations Commission is developed in Chapter V. Chapter 
VI contains the development of collegiate carrier-current 
broadcasting in Ohio. Its arrangement includes: early 
developments and investigations; later developments; 
representative philosophies exhibited; the effect of en- 
thusiasm on station growth; physical facilities available 
in representative stations; the development of typical 
station administrative staffs; methods of financial support; 
and representative programming exhibited. Chapter VII 
presents a summary and conclusions. 

It can be concluded from the study that the.development 
of the extra-curricular activity described was motivated 
in all probability by the operation of two forces. The first 
was the interest of the students in radio broadcasting and 
their subsequent desire to participate in broadcasting 
within the limitations of the institution. The second was 
the desire of administrative officers and faculty members 
to provide their students with the best type of broadcasting 
experience available in the face of limited institutional 
budgets. 

It was found that initial participation originated among 
students but that faculty members apparently evidenced 
more serious and reflective thought on the activity upon 
becoming aware of its potentialities. This awareness was 
brought about primarily by publicity given to eastern 
collegiate broadcasting in popular periodicals, and by the 
publicity given the military use of this restricted radiation 
device. 

Whatever the inspiration, interest in carrier-current 
broadcasting was found to have been exhibited by more 
institutions than have shown a desire to initiate other types 
of regularly programmed institutional broadcasting. 

In some instances experience with carrier-current 
broadcasting encouraged participation with regularly 
licensed stations. 

Finally, carrier-current activity seems to have stimu- 
lated the development of better training facilities than were 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 





3414 | SPEECH—THEATER 





available in the majority of Ohio institutions prior to the 
inauguration of this type of campus-limited broadcasting. 
Microfilm $2.65; Xerox $9.20. 201 pages. 


FROM HISTORY TO DRAMA: A STUDY OF THE 
INFLUENCE OF THE PAGEANT, THE OUTDOOR 
EPIC DRAMA, AND THE HISTORICAL STAGE 
PLAY UPON THE DRAMATIZATION OF THREE 
AMERICAN HISTORICAL FIGURES 


(L. C. Card No. Mic 59-1961) 


Christian Hollis Moe, Ph.D. 
Cornell University, 1958 


The objective of this study is to examine the influence 
of three forms of “live” theatrical presentation upon the 
dramatization of three representative American historical 
figures. These forms, selected because they represent 
media through which historical material is currently 
granted the most frequent dramatic realization, are: — 


1) the pageant 
‘2) the outdoor epic drama 
3) the historical stage play 


The three American historical figures--Washington, Jef- 
ferson, and Lincoln--are those who are most often favored 
for dramatization in the three above forms. A number of 
exemplary works are examined. Each work illustrates one 
of the forms, treats one of the three figures, and is written 
by a native American dramatist in the twentieth century. 
The dramatists whose works are represented are Esther 
Willard Bates, Ethel Theodora Rockwell, Christian Hollis 
Moe, Kermit Hunter, Paul Green, Howard Fast, Sidney 
Kingsley, and Robert Emmet Sherwood. 

A subsidiary objective of the study is to supply helpful 
information to dramatists, theatre critics, directors, and 
actors. 

As a method of approach, the salient characteristics of 
the pageant, the outdoor epic drama, and the historical 
stage play are first investigated for their (1) function, (2) 
presentation, and (3) structure. Then three exemplary 
works in each form are examined to determine (1) how the 
dramatic portrait compares with the historical portrait-- 
a concept of the historical figure being based on the same 
historical and biographical sources which the author of 
that work acknowledges having used; and (2) how certain 
characteristics of that particular dramatic form have in- 
fluenced the dramatization of the historical figure--this 
being divorced, insofar as possible, from a consideration 
of the individual author’s skill. 

The study concludes that although the three dramatic 
forms as they exist today are fluid forms which defy rigid 
definition, each one has certain peculiar and/or similar 
characteristics which do influence the dramatization of the 
historical figure in each form. The role of historical 
“fact” varies according to these idiosyncrasies, with the 
following degree of emphasis in each form: 


In the pageant: 
1) historical events 
2) historical figure’s public life 
3) historical figure’s personal life 


In the outdoor epic drama: 
1) historical figure’s public life 
2) historical events 
3) historical figure’s personal life 


In the historical stage play: 
1) historical figure’s personal life 
2) historical figure’s public life 
3) historical events 


In all forms the dramatized figure varies, in relative 
degrees, from his historical counterpart because of the 
necessary demands of dramatic art. Moreover, it is con- 
cluded that the relative degree to which the historical 
figure is given individual dramatic characterization varies 
from (1) the least degree in the pageant, (2) a greater but 
still limited degree in the outdoor epic drama, and (3) the 
greatest degree in the historical stage play. 

Microfilm $5.05; Xerox $17.00. 396 pages. 


AN EXPERIMENTAL ANALYSIS OF INDIVIDUAL 
AND GROUP SPEECH THERAPY WITH 
EDUCABLE INSTITUTIONALIZED MENTALLY 
RETARDED CHILDREN 


(L. C, Card No. Mic 59-441) 


Rosemary Consavage Pfeifer, Ed.D. 
Boston University School of Education, 1958 


Statement of the Problem.-- The major purpose of this 





study was to evaluate the relative effectiveness of two 
speech rehabilitation conditions, individual and group 
therapy, with educable institutionalized mentally retarded 
children. 


Research Procedure.-- The twenty-eight male subjects 








used in this experiment were residents of the Myles 
Standish State School, Taunton, Massachusetts. At the 
time the screening was completed, these subjects had a 
mean chronological age of 10.5 years, mean mental age 

of 5.5 years (1937 Revision, Stanford-Binet), mean intel- 
ligence quotient of 55.9, mean social age of 6.4 years 
(Vineland Social Maturity Scale), and mean Wood articula- 
tion index of 87.75. Retardation was familial in type. A 
series of tests was administered to all subjects before and 
after the five-month experimental period and the following 
measurements were obtained: articulation index, blends 
score, average verbal output, average sentence length, 
proportions of parts of speech, mental age, intelligence 
quotient, and social age. Case-by-case matching was 
performed on the bases of articulation index and mental 
age. Chronological age, social age, and personality were 
considered also in the matching. Three groups were 
equated and a chi-square test showed no significant differ- 
ences among the groups on the variables listed. Group A 
received individual therapy, Group B received group 
therapy, and Group C, functioning as the control group, 
received no therapy. The two experimental groups par- 
ticipated in thirty-minute speech therapy sessions twice 
weekly for twenty weeks. All tests were then repeated. 
Speech tests were tape-recorded and a sample consisting — 
of 644 test items was independently scored by four 
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competent judges. A reliability coefficient of .842 was 
obtained. 

Standard speech therapy procedures were used. Ear 
training and phonetic placement were emphasized. The 
activities included stories, games, dramatic activities, 
discussion, and conversation. 


Major Findings.-- Gain was calculated for each subject on 
each variable. Analysis of Variance techniques were used 
to determine whether the differences between and among 
groups were significant. Coefficients of correlation were 
also obtained. 


1. No significant differences in improvement in articu- 
lation ability occurred between the two experimental 
groups. 


2. A significant difference (<.05) in articulation ability 
occurred between the combined experimental groups 
and the control group. 





3. No significant differences in improvement occurred 
between or among the groups on these variables: 


blends scores, verbal output, average sentence length. 


4. Negligible shifts occurred in each group in propor- 
tions of parts of speech. 


9. Initial articulation indices were correlated with 
initial intelligence quotients, mental ages, social 
ages, verbal output scores, and average sentence 
lengths. Coefficients of correlation were -.149, 
-.445, -.479, -.275, and -.406, respectively. No 
clearcut relationships were demonstrated. 


6. Rank order of defective sounds in the present groups 
approximated that obtained in previous studies with 
norma’ and mentally retarded children. 


7. Improvement of specific consonant sounds was not 
different in the two experimental groups. 


8. Positive changes in the personality were observed. 


General Conclusions.-- Mentally retarded children similar 
to the subjects studied in this experiment are capable of 
profiting from a speech therapy program. Degree of im- 
provement in articulation does not appear to be a function 
of the condition (individual or group) under which therapy 
is conducted. Articulatory defects of mentally retarded 
children do not differ in type from those found in normal 
children. More intensive study is needed to determine 
factors important for good prognosis. The team approach 
should be used in future studies. 

Microfilm $2.15; Xerox $7.60. 162 pages. 








AN EXPLORATORY STUDY OF THE 
RELATIONSHIPS BETWEEN CERTAIN 
ORGANISMIC VARIABLES AND RESPONSE 
TO A PERSUASIVE SPEECH 


(L. C. Card No. Mic 59-1236) 


Thomas Maynard Scheidel, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. Orville L. Pence 


It was the purpose of this investigation to provide an 
intensive exploratory study of the relationships between 
certain organismic variables and response to a persuasive 
speech. The independent variables were sex, critical 
thinking abilities, initial attitudes toward the speech con- 
tent and related areas, and listening comprehension ability. 
The dependent variables were attitude shifts on the speech 
content and related areas, and speech retention. 

Partial or complete data were gathered on these vari- 
ables for 242 subjects. The data were then submitted to 
various analyses so that they might provide meaningful 
information on the relationships investigated in this project. 

The more important findings of this study are as fol- 
lows. 


1, Women appeared generally to be more persuasible than 
did men, ! | 


2. Women seemed more willing than men to transfer 
persuasive effect to particulars related broadly to the 
content of a persuasive speech but not discussed in it. 


Men retained more of the content from a persuasive 
communication than did women. 


For women subjects, previous knowledge and interest 
in an area did not appear to reduce susceptibility to 
attitude change within that area. 


A number of significant differences were found between 
the sexes on the organismic variables of this study. 


A small negative correlation was found between criti- 
cal thinking ability and attitude shift. 


Critical thinking ability correlated negatively with the 
transfer of persuasive effectiveness to related areas 
not considered in the persuasive speech. 


The ability to evaluate the relevance of arguments did 
not appear to prevent susceptibility to persuasive 
appeal but did militate against the generalizing and 
transfer of that persuasive effect. 


Deductive reasoning ability did not appear to prevent 
susceptibility to persuasive appeal or the generalizing 
of that appeal but did appear to prevent the transfer 

of that persuasive effect to related areas not discussed 
in the persuasive communication, 


The ability to recognize unstated assumptions in given 
assertions or propositions was negatively related to 
all attitude shifts. This ability appeared to work 
against both susceptibility to persuasive appeal and 
the transfer of that appeal to related areas. 


The persuasive communication appeared to have its 
desired effect over the full range of initial attitude. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompames order, 





3416 SPEECH—THEATER 





12. Women, over the full range of initial attitude, shifted | 
attitudes in the direction advocated by the speech. 
The extreme groups of the initial attitude distribution 
made the greatest shifts. 


Men whose initial biases opposed the viewpoint of the 
speech made greater attitude shifts in the direction 
advocated than did those who favored the viewpoint of 
the speech. 


The groups of men which held moderate initial atti- 
tudes produced aberrant results. Men who initially 
were moderately favorable to the speech moved 
slightly in the direction opposite that advocated, while 
men who initially were moderately opposed to the 
speech made the greatest attitude shifts in the de- 
sired direction. 


Subjects remembered the speech content better if it 
supported their attitudinal bias. 


_ An interaction effect was suggested between critical 
thinking ability and listening comprehension ability 
as these variables relate to attitude shift. 


An interaction effect was found between sex and initial 
attitude as these variables relate to attitude shift. 


A possible interaction effect was suggested between 
sex and critical thinking ability as these variables 
relate to attitude shiit. | 


An interaction effect was suggested between initial 
attitude and listening comprehension ability as these 
variables relate to attitude shift. 


Microfilm $2.00; Xerox $6.40. 134 pages. 


A COMPARATIVE STUDY OF CERTAIN 
LANGUAGE SKILLS IN MALE AND FEMALE 
KINDERGARTEN CHILDREN 


(L. C. Card No. Mic 59-1701) 


Harris Winitz, Ph.D. 
State University of Iowa, 1959 


Chairman: Dr, Frederic L. Darley 


Previous language investigations have generally shown 
girls to be superior to boys on several language skills. 

In many of these investigations, however, certain non- 
language variables, known to be importantly related to the 
linguistic development of children, (such as socio-economic 
status and intelligence) have not always been equivalent 
for male and female children. 

The primary purpose of this investigation was to de- 
termine, using large samples of subjects, whether or not 
statistically significant differences between several lan- 
guage skills were apparent between boys and girls. A 
second purpose was to examine the interrelationships be- 
tween the major language and non-language variables for 





girls, boys, and girls and boys combined. One-hundred 
and fifty children (75 boys and 75 girls) were randomly 
and proportionally selected from children expected to enter 
the kindergarten classes of the Iowa City schools in Sep- 
tember, 1958. The sample was restricted to physically 
normal, white, non-stuttering, monolingual, normal-hear- 
ing, (as determined by a pure tone screening test), men- 


tally normal (WISC Full Scale IQ of 70 or above) children. 


Each child was administered a Wechsler Intelligence Scale 
for Children and four language tests: verbalizations, 
Templin Screening Test for Articulation, Ammons Full- 
Range Picture Vocabulary Test, and certain word-fluency 
measures. The mean chronological age of the children 
was approximately 63 months. 

The two groups were found to be essentialiy the same 
on four non-language variables: chronological age, IQ, 
socio-economic status, and family constellation. On the 
language variables statistically significant differences 
were found in favor of the girls on two of six verbalization 
measures (mean standard deviation and mean of the five 
longest responses) and one of three word-fluency measures 
(child names). On the Templin Articulation Test and the 
Ammons Vocabulary Test no statistically significant dif- 
ferences were found between the sexes. 

It was concluded that the hypothesis of no difference 
between the sexes appears tenable with regard to the 
major verbalization measures (length of response, number 
of different words, and structural complexity), articulatory 
skills (as measured by the Templin Articulation Test), 
vocabulary skills (as measured by the Ammons Vocabulary 
Test), and three or four word-fluency measures. It was 
emphasized that the findings of this study should be re- 
stricted to five-year-old children. 

Pearson product-moment correlations were computed 
between the major non-language and language measures 
for boys and girls separately and for the sexes combined. 
Comparisons of the correlations for boys and girls indi- 
cated that few of the differences were statistically signifi- 
cant. Negative correlations or correlations which did not 
differ significantly from zero were found between the 
scores for socio-economic status and the various language 
and non-language variables. A moderately high correlation 
was found between the Performance Scale IQ and the 
Verbal Scale IQ and very high correlations were found 
between these two scales and the Full Scale IQ. Very low 
correlations were found between the various language 
measures and the Full ScaleIQ. Moderately high correla- 
tions were found between the various verbalization meas- 
ures but fairly low correlations were found between the 
Ammons Vocabulary and the verbalization measures. 
Moderately high correlations were found between the 
Ammons Vocabulary Test and both the Full Scale IQ and 
the WISC Vocabulary Sub-test. Very low correlations 
were obtained between the Templin Screening Test of 
Articulation and the various language and non-language 
variables. Correlations between the various word-fluency 
measures were low as were the correlations between word- 
fluency measures and all of the language and non-language 
measures. Microfilm $2.90; Xerox $5.80. 118 pages. 
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A REVISION OF THE SPECIES OF SMICRONYX 
OF NORTH AMERICA NORTH OF MEXICO 
(COLEOPTERA, CURCULIONIDAE) 


(L. C. Card No. Mic 59-1945) 


Donald Morgan Anderson, Ph.D. 
Cornell University, 1958 





Chairman: John H. Franclemont 


This revision covers all the species of Smicronyx known 
to occur in North America north of Mexico. Sixty-two 
species are recognized, of which three are described as 
new. Twenty-four specific names are placed in synonymy. 
The species are divided among four subgenera, Smicronyx 
Schoenh., Pseudosmicronyx Dietz, Pachyphanes Dietz, and 
Desmoris Lec. The nomenclatorial history, biology, sys- 
tematic position, natural classification, and possible phy- 
logeny of the genus are discussed. A discussion of the 
taxonomic characters used in this study is also given. All 

















species and groups of species are described and discussed. 


The known distributions of all the species are indicated on 
maps, and all available biological information is given for 
each species. Figures include drawings of the male and 
female genitalia of most of the species, complete dorsal 
views of several species, and several drawings of body 


parts. Keys are provided for identification of subgenera, 
species groups, and species. 
Microfilm $4.25; Xerox $14.40. 331 pages. 


STUDIES ON THE CAVE INVERTEBRATES 
OF THE INTERIOR LOWLANDS 
AND CUMBERLAND PLATEAU 


(L. C. Card No. Mic 59-1869) 


Thomas Calhour Barr, Jr., Ph.D.’ 
Vanderbilt University, 1959 


Supervisor: Professor Charles E. Farrell 


Invertebrates were collected from two hundred twenty- 
six caves in the Interior Lowlands and Cumberland Plateau 
--twenty-seven caves in Indiana, fifty-eight in Kentucky, 
one hundred twenty-eight in Tennessee, and thirteen in 
Alabama. Approximately two hundred sixty species and 
subspecies were identified, about one hundred twenty of 
these previously undescribed. The species and subspecies 
are Classified as follows: Turbellaria 2, Oligochaeta 2, 
Gastropoda 27, Isopoda 5, Amphipoda 5, Decapoda 7, - 
Chelognethi 3, Opiliones 4, Araneida 18, Acarina 4, Chilo- 
poda 6, Diplopoda 50, Symphyla 2, Collembola 16, Diplura 
7, Orthoptera 7, Corrodentia 1, Coleoptera 83; Diptera 11. 
Additional material was collected but has not yet been 
identified. Following the classification of Schiner and 
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Racovitza, the invertebrates are designated as troglobites 
(obligate cavernicoles), troglophiles (completing their life 
cycle in caves but also found in other environments), tro- 
gloxenes (unable to complete their life cycle without occa- 
sionally leaving the caves, usually for food), and acci- 
dentals. ee ta 
Caves exhibit a crepuscular (twilight) zone and an 
aphotic (total darkness) zone. Troglobites are rarely en- 
countered in the crepuscular areas. Average cave tem- 
peratures range from 54°F. in Indiana and Kentucky to 
60°F. in northern Alabama. Relative humidity in the caves 
ranges from 79%-100%, but cavernicoles are abundant only 
where the relative humidity is very high. Cold air moving 
into the caves in winter may lower both temperature and 
humidity, creating conditions near entrances inimicable 
to most cave invertebrates. Seasonal flooding is a major 
disturbance in stream caves. Rates of evaporation in 
selected caves, as determined by Livingston atmometers 
(5 cm porcelain sphere), ranged from 0,002-0.079 cc/hr. 
Certain ecological associations were recognized. There 
are three principal types of aquatic associations: (1) rim- 
stone, in rimstone and other shallow pools; (2) ripple, in 
shallow rapids and small brooks; and (3) deep pool, in 
deep, slowly moving streams. The terrestrial associa- 
tions are of four major types: (1) guanobic, on the dung 
of trogloxenes; (2) stalagmitic, on wet flowstone, walls, 
floor, and ceiling; (3) xylophagous, on rotting wood or in 
other vegetable debris; and (4) endogenous, under large 
or deeply embedded rocks or burrowing in the cave earth. 
The isolation of cave populations is regarded as less 
extreme than certain investigators have supposed. Geo- 
logical evidence is adduced to support this view. Local 
endemism is highly developed in Pseudanophthalmus 
(beetles) and Pseudotremia (millipedes). Most other 
troglobites have rather well circumscribed geographic 
ranges, though more extensive than in the above two genera, 
Exceptions are noted to Valentine’s generalization that 
species groups in Pseudanophthalmus are distributed along 
drainage basins. Possible explanations for these excep- 
tions are offered. An allopatric mechanism of speciation 
is suggested to explain the coexistence of two closely 
related species of Pseudanophthalmus in the same Caves. 
Some elements of the present invertebrate troglobite 
fauna may have colonized caves in the Interior Lowlands 
and Cumberland Plateau in the mid-Tertiary, for large 
cave systems have probably existed in the region since 
that time. However, comparison of the present distribu- 
tion of certain troglobites with known patterns of glaciation 
in southern Indiana indicates that they entered the present 
caves in Sangamon (Illinois-Wisconsin) interglacial time. 
The caves of the Eastern Highland Rim in Tennessee show 
stages of development corresponding to (a) the Pliocene 
mature stage of the Cumberland River, and (b) the Pleisto- 
cene entrenchment of the Cumberland. Thesecaves, which 
are today well populated by terrestrial troglobites, were 
probably not available for colonization until the early or 
middle Pleistocene. 
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A list of the caves visited, with locations and some 
brief descriptions, is given in an appendix. 
Microfilm $4.05; Xerox $13.60. 313 pages. 


BIOLOGICAL IMPLICATIONS OF THE 
BASKING HABIT IN TURTLES 


(L. C. Card No. Mic 59-660) 


Don Raymond Boyer, Ph.D. 
Tulane University, 1958 


Chairman: F.R. Cagle 


A combined field and laboratory study was conducted 
to assess the biological implications of the basking habit 
in turtles. Techniques are described for measuring the 
physical factors in the environment of basking turtles, the 
body temperatures within these animals when exposed to 
radiant heat, and some of the physiological processes 
affected by temperature. 

The effects of light intensity and incidence angle, water 
and air temperatures, and other atmospheric conditions 
upon rates of heat gain in turtles were investigated. Bio- 
logical factors studied were size (weight), shape, color, 
sex, species, physiological differences, and behavior pat- 
terns. 

Physiological implications of increased temperature in 
turtles as well as other animals are discussed. Heart 
rates and glucose metabolism were studied in particular. 


A series of motivation studies were conducted to iden- | 


tify the environmental factors initiating and directing 
basking. 

The geographic and taxonomic incidence of the basking 
habit in turtles is discussed, and phylogenetic implications 
considered, 

Basking serves primarily as a method of thermal con- 
trol, with secondary benefits in drying of the skin. Light 
intensity and angle, water and air temperatures, wind, and 
the nature of the substrate are the physical factors deter- 
mining rates.of heat absorption. Important biological 
factors are size (weight), shape, and behavior. Color, sex, 
relative humidity, and species differences are of lesser 
significance, 

Higher temperatures affect cardiac rates and glucose 
metabolism by increasing both. 

Factors important in motivating basking are warm 
water temperatures and the availability of large heat 
increments from air and insolation, suitable basking sites, 
and freedom from disturbance. 

Basking may have been inherited from ancestral coty- 
losaurs, but was not a marked behavioral trait in some 
turtle lines. Its marked development in the family Emy- 
didae may account in part for the success of this family. 

Microfilm $2.00; Xerox $6.40. 133 pages. 





BIOLOGICAL EFFECTS OF X-RAYS ON 

PARTIALLY IRRADIATED LARVAE OF 
| A BAR-EYED RACE OF 

DROSOPHILA MELANOGASTER MEIGEN 


(L. C. Card No. Mic 59-484) 


Charles Loring Burger, Jr., Ph.D. 
University of Illinois, 1958 





Larvae from a Bar-eyed race of Drosophila melano- 
gaster were used in the experiment. The stock was one 
derived from a fB'B strain by W. M. Luce and maintained 
by him in the laboratory at the University of Illinois. 

The experiment was undertaken to determine whether 
differences existed when X-irradiation was applied, using 
eye-facet number as a biological dosimeter, at various 
regions of the body. A technique was employed which would 
permit partial X-irradiation of larvae. Larvae from 42- 
56, 57-67 and 68-77 hours of age (from time of oviposition) 
were used. Intensities of irradiation were 250, 500, 750, 
1000, 1500, 2000, and 5000 r. Factors of irradiation were: 
150 kv, inherent filtration, 9 M. A., 1000 r/minute, target 
distance 18 cm. 

Anterior irradiations involved the anterior 1/3 (esti- 
mated) of the larvae and posterior irradiations involved 
the posterior 1/3 of the larvae. 

A total of 5250 animals were handled, with only 1545 
surviving, representing an overall survival of 29.41%. In 
the controls, 38.89% survived while the totally irradiated 
group showed 28.98% compared with 25.96% for the an- 
teriorly irradiated and 22.87% for the posteriorly irradi- 
ated group. 

Evidently, the technique alone greatly affects survival 
rate but irradiation kills from 10-16% more. Partial 
irradiation shows more effect in terms of killing. This 
is probably correlated with the chemical changes occurring 
due to the ionizing irradiation. Trends in partially irradi- 
ated groups are similar (greater lethality with increasing 
dosage) whereas totally irradiated groups show sporadic 
fluctuations. 

A technique of coating the eye with an adhesive was 
perfected. This permitted making a corneal mask of the 
eye and when peeled from the eye, it could be mounted on 
a slide and projected for counting by using a bioscope 
fitted with a 20X objective lens. Left eyes only were used. 

A general trend in eye facet reduction is noted with 
increasing dosage in all types of irradiation. Males show 
a greater reduction than do females. 

Differences between totals, anteriors, and posteriors 
with regard to facet numbers are significant only in the 
females when an analysis of variance test is used, but the 
test is presumed invalid since the group tested (survivors) 
is no longer randomly distributed. 

It is concluded that the entire genome of the stock used 
is reacting in an aberrant fashion to the irradiation per se, 
since great fluctuations are noted in all experimental 
groups but not in controls, with regard to eye facet num- 
ber. Standard errors in experimental categories are 
uniformly higher than 1, while control categories show .53 
for females and .65 for males. 
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STUDIES ON THE NOTONECTIDAE 
FROM COSTA RICA 


(L. C. Card No. Mic 59-661) 


John Luis De Abate, Ph.D. 
Tulane University, 1958 


Chairman: George H, Penn 


The Notonectidae of the Central Plateau of Costa Rica 
were studied. Six species are reported (Notonecta c. 
ceres, N. indica, Buenoa crassipes, B. pallens, B. pallipes, 
B. platycnemis), one of them (N. indica) is a first record 
for Costa Rica; five other species (N. confusa, N. ochro- 
thoe, B. antigone, B. gracilis, B. ida) from neighboring 
areas are anticipated. All are included in a key to the 
Costa Rican forms. The life cycle of N. c. ceres is de- 
scribed and illustrated. A taxonomic analysis of four 
populations of N. c. rogersi was made showing that this 
subspecies intergrades with N. c. ceres and is here con- 
sidered synonymous. Growth rates were studied for eight 
notonectids, the factor 1.3 being considered as the possible 
growth rate factor for all the members of the family. 
North to south variation was studied in samples of twenty 
six populations of four species of Buenoa. Reduction in 
measurements was observed from north to south (Berg- 
man’s rule), and inversion of this trend was found in 
populations south of the equator. , 
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THE CHEMISTRY AND PHYSIOLOGY OF 


THE JUVENILE HORMONE OF INSECTS 
(L. C. Card No. Mic 59-1953) 


Lawrence Irwin Gilbert, Ph.D. 
Cornell University, 1958 


Problem: 

The juvenile hormone of insects acts to promote larval 
development, and so deters adult differentiation. Williams 
(1956) prepared the first active preparation of this hormone 
from adult male Cecropia moths. We wished to study the 
physiological action of this hormone, its distribution in the 
animal kingdom and its chemistry. 





Methods: : : 

‘The animal used in most experiments was the giant 
American silkworm, Hyalophora cecrepia L. Juvenile 
hormone was prepared by extracting various animals with 
ether. Chemical purification procedures included chroma- 
tography, distillation, spectrophotometry, liquid-liquid 
extraction and differential precipitation. The distribution 
study included extracting lipids from many invertebrates 
and vertebrates, and assaying the extracts for juvenile 
hormone activity. A sensitive assay procedure, the wound- 
spot test, was devised. Experiments on the physiology of 
the hormone were conducted on allatectomized pupae, 
castrated pupae, pupae with transplanted gonads, brainless 
pupae, pupae with various nervous connections severed 
and isolated pupal abdomens. 








Results: 








1. The high concentration of juvenile hormone in the male 
Cecropia moth as well as the sensitivity of the wound-spot 
test, is evidenced by the fact that we can affect 100,000 
assay pupae with the extract from one male Cecropia moth. 


2. The juvenile hormone has been purified 1000 times and 
appears to be a steroid or steroid derivative. 


3. Extracts of beef adrenal cortex when injected into 
assay pupae, mimicked the action of the juvenile hormone. 


4. Juvenile hormone activity was detected in extracts of 
24 species of insects representing 8 families and 3 orders. 
Juvenile hormone activity has also been detected in ex- 
tracts of 8 species of other invertebrates representing 5 
phyla. The highest concentration of hormone outside of 
insects was found in lobster eyestalks. 


5. Injected lepidopterous pupae inactivated the juvenile — 
hormone at temperatures as low as 6° C. 


6. Juvenile hormone extract caused brainless and diapaus- 
ing pupae to develop. It possessed a prothoracic gland- 
stimulating effect. 


7. A sexual dimorphism was found as regards juvenile 
hormone activity, corpora allata size and quantity of 
ether-extractable lipid. Surgical procedures modified 
these differences but never equalized them. 


8. The titer of juvenile hormone was determined at vari- 
ous stages in the life history of the Cecropia silkworm. 
Surprisingly, a high concentration of hormone was detected 
in unfertilized eggs. 


9. Surgical procedures demonstrated that the female 
developing adult could inactivate the juvenile hormone, 
and suggested that there might be a feedback mechanism 
that turns off the corpora allata. 


10. The advantages of the Polyphemus pupa as an assay 
animal were discussed. 


Conclusions: 

Determinations of the concentration of juvenile hormone 
during the various stages in the life history of Cecropia 
presented the first direct evidence for the commonly ac- 
cepted theory of insect metamorphosis. The results of 
size measurement of the corpora allata and lipid extrac- 
tion, indicate that the juvenile hormone may have a specific 
effect on lipid metabolism in insects. 

We believe the juvenile hormone to be a very old and 
widely distributed molecule with possible physiological 
action in invertebrates other than insects. The hormone 





is probably a very small molecule, active in minute con- 
centrations and has the characteristics of a steroid or 


steroid derivative. 

The discovery of substances in beef adrenal cortical 
extracts with juvenile hormone activity is the first evi- 
dence of a substance extracted from a vertebrate havinga 
specific morphogenetic effect on an invertebrate. Although 
hormones that inhibit maturation are unknown in higher 
animals, the above results make the possibility worth re- 
investigating. Microfilm $4.95; Xerox $16.60. 387 pages. 
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A REVISION OF THE HELEOMYZIDAE 
OF AMERICA NORTH OF MEXICO 


(L. C. Card No. Mic 59-1659) 


Gordon Drew Gill, Ph.D. 
State College of Washington, 1959 


The Heleomyzidae of America North of Mexico are 
represented by 107 known species, although evidence is 
presented that several records (cited in older literature) 
of European species are probably erroneous. Twenty- 
three genera and two subfamilies are included. Fifteen 
new species are described. 

In several genera (e. g., Pseudoleria, Anorostoma, and 
Amoebaleria) the male terminalia are of great value in 
distinguishing species, and in many cases they are the only 
reliable criteria which are available. Illustrations of 
significant structures of the male terminalia are given 
for most of the species included in the study. 
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PRIMARY PRODUCTIVITY AND LIMITING 
FACTORS IN THREE LAKES OF 
THE ALASKA PENINSULA 


(L. C. Card No. Mic 59-2122) 


Charles Remington Goldman, Ph.D. 
University of Michigan, 1959 


The purpose of this study was to measure and compare, 
for the first time, the primary productivity of three un- 
fertilized, red salmon nursery lakes of the Alaska Penin- 
sula, to ascertain what factors were limiting, and deter- 
mine how basic productivity might be increased. There is 
considerable evidence that food supply may limit produc- 
tion of red salmon. Because changes in production at the 
beginning of the food chain may affect the accumulation of 
organic matter in successive levels, this study was directed 
towards this first level of production. The field work was 
accomplished from June to October, 1957. 

The sensitive radioactive Carbon-14 technique was 
utilized for both bioassay of nutrient limiting factors and 
measurement of primary productivity in Brooks, Naknek, 
and Becharof Lakes. The efficiency factor for counting 
the radioactive samples was based on the conversion of 
algae containing C** to COz, thus eliminating the problems 
of geometry and self-absorption encountered in plating 
techniques. | 

Comparison of photosynthetic rates in the three study 
lakes were made on a unit volume basis. In the more 
intensively studied Brooks and Naknek Lakes, comparison 
was also made on a surface area basis. Productivity per 
unit volume in Naknek Lake was over three times that of 
Brooks Lake. Ona surface area basis, the difference was 
not great. : 

Light was found to be among the limiting factors on 
very cloudy days and with the seasonal decline in day 
length. The depth of the euphotic zone in Naknek Lake 
averaged about 16 meters as compared with 46 meters in 
Brooks Lake. 

A comparison of four Brooks Lake stations indicates 
that primary productivity per unit volume at comparable 





depths increases towards the tributary end of the lake 
rather than in relation to the station depth. Productivity 
was higher at the less turbid of two stations in Naknek 
Lake. : 
The variation in productivity compares favorably with 
variation in total phytoplankton in Brooks Lake. Both 
phytoplankton and zooplarkton abundance followed the 
seasonal decline in light energy so evident at northern 
latitudes. e 
Experiments on nutrient limiting factors included both 
pure culture experiments and cultures of the natural lake 
water. Magnesium was found to be the mcst serious limit- 
ing factor in the early part of the summer in Brooks Lake. 


' Magnesium deficiency was also noted in Lake Becharof in 


late August. As the summer progressed nitrate deficiency 
was evident in all three lakes. Aithough consistently 
stimulating to photosynthesis, phosphorus did not appear 
as critical as magnesium or nitrate in Brooks Lake until 


the middle of August. An environmental decline in this 


element was evident at this time. In contrast Lake 
Becharof showed a phosphorus deficiency in July which 
was not apparent in August. 

Both magnesium and nitrate culture results were con- 
firmed in the lake by four-hour experiments in situ. 
Brooks Lake bottom sediment extract was very stimulat- 
ing to growth of the Brooks Lake phytoplankton population. 

Microfilm $2.00; Xerox $5.20. 103 pages. 


THE BREEDING SYSTEM OF VARIETY 2 
TETRAHYMENA PYRIFORMIS 


(L. C. Card No. Mic 59-2137) 


Donald David Hurst, Ph.D. 
University of Michigan, 1959 





The purpose of this study was to investigate the nature 
of the life cycle, breeding economy, and system of mating 
type determination in Variety 2 of Tetrahymena pyriformis 
by use of genetic cross-breeding analysis. 

A survey of 85 strains, including the previously desig- 
nated “standard types”, revealed only nine instead of the 
eleven mating types reported by earlier workers. The 
types for which no representatives have been identified 
are V and XI. 

Crosses between wild strains resulted in a low mean 
viability (13.4 per cent), but individual crosses of strains 
gave survival up to 77 per cent. No genetic barrier to 
gene flow appeared to exist between natural populations 
from widely separated geographical sources. Crosses of 
F1 progeny from crosses of wild strains with good viability 
resulted in F2 survival equal to the original crosses. How- 
ever, crosses of F2 and subsequent inbred generations 
gave markedly decreased viability. 

A period of sexual immaturity usually followed conju- 
gation. The mean length of the period of immaturity was 
sixty fissions under conditions of Cerophyl-Aerobacter 
culture, with starvation and transfer every 72 hours. In- 
dividual clones matured as early as twelve and as late as 
one hundred ninety-two fissions. 

The progeny of a pair had a high probability of being 
of the same mating type. Of a total of 483 pairs of excon- 
jugants sampled, 415 (85.9 per cent) were of identical 
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mating types; of 146 sets of sister caryonides sampled, 
140 were of identical mating types. The majority of the 
cases of non-correlation in mating type between exconju- 
gants and between caryonides were due to the occurrence 
of unstable clones (selfers); 6.5 per cent of all clones (95 
of 1470) were selfers. The progeny of a pair had a high 
probability of being of one or the other of the parental 
mating types. Of a total of 1470 clones, 1132 (77 per cent) 
were of parental mating types, and only 219 (14.9 per cent) 
were of non-parental mating types. 

Mating types II and VII were the only non-parental 
mating types which arose from any cross. The frequen- 
cies of the non-parental and the parental mating types 
among the progeny varied, depending upon the particular 
strains utilized as parents. Evidence suggesting changes 
in mating type frequencies as the parents grew older was 
also obtained. 

Cysts were observed in certain strains of the variety 
and not in others. Some of the cyst-producing strains 
consistently yielded large numbers of cysts and others 
relatively few. Considerable variation in cyst production 
within a strain was observed, however, and the factors 
leading to encystment have not yet been explored. Unlike 
the cysts reported in Tetrahymena rostrata, these in 
varicty 2 show no evidence for a nuclear reorganization. 
Excystment has not been satisfactorily demonstrated. 

The life cycle features, taken in conjunction with evi- 
dence of wide geographical distribution, multiple mating 
types, synclonal uniformity, and inbreeding inviability 
suggest that variety 2 is an outbreeder. — 

The mating type system in variety 2 resembles that 
studied by Jennings (1942) in P. bursaria. The observed 
frequencies of the mating types in the progeny of the 
crosses in this study were not interpretable in terms of 
simple genetic factors. No decision is possible at present 
between the alternative explanations of Jennings and Sonne- 
born as to the mechanism of mating type determination. 

Microfilm $2.00; Xerox $5.80. 116 pages. 








THE EFFECT OF CONTROLLED TEMPERATURE 
AND HUMIDITY ON THE RESIDUE LIFE 
| OF CERTAIN INSECTICIDES 


(L. C. Card No. Mic 59-1584) 


Gurcharn Singh Kalkat, Ph.D. 
The Ohio State University, 1958 


The residual life of commercial emulsifiable formula- 
tions of heptachlor, aldrin, Diazinon, parathion, malathion, 
and an acetone solution of heptachlor epoxide was deter- 
mined under controlled conditions of temperature and 
humidity. Adults of the red flour beetle, Tribolium casta- 
neum (Herbst), were given three-hour exposures to filter 
papers treated with 3/4 ml. of various concentrations of 
the toxicants. | 

- Temperature had a marked effect on the life of the 
residues tested. Ata relative humidity of 55 * 5% R.H., 
the residue life, in days, of the test compounds was as 
follows: 





90° F, 
Days 


Aldrin 8 
Heptachlor 7-10 
Heptachlor epoxide 14 - 21 
Diazinon 99 
Parathion 41 
Malathion 7" 








* Still gave 44 per cent mortality. 
** Still gave 32 per cent mortality. 
*** Still gave 78 per cent mortality. 


Relative humidity at the time of exposure of the test 
insects markedly affected the mortality. When tested at 
a relative humidity of 55 5%, Diazinon showed a com- 
plete loss of toxicity on the twenty-eighth day when held at 
110° F. and 55 + 5% R.H., but gave 100 per cent mortality 
when held at the same temperature but assayed at 90 + 5% 
R.H. Similarly, parathion residues gave 44 per cent mor- 
tality on the eighteenth day at 55 + 5% R.H., but gave 100 
per cent mortality at 90 £5% R.H. Heptachlor lost almost 
all its toxicity in seven days at 90° F. and 55 15% R.H. 
when tested at 55 5% R.H., but still gave 100 per cent 
mortality when assayed at 905% R.H. Heptachlor 
epoxide, aldrin, and malathion also gave similar results. 

™mvestigation of the possible causes of increased 
tcxicity at higher humidity showed that all these insecti- 
cides possessed higher fumigant toxicity at 90 ~ 5% R.H. 

Diazinon, malathion, and parathion produced no de- 
tectable fumigant toxicity at 55 * 5% R.H., but produced 
100 per cent, 68 per cent, and 55 per cent mortalities, 
respectively, at the higher humidity. Heptachlor, hep- 
tachlor epoxide, and aldrin residues produced 76 per cent, 
73 per cent, and 72 per cent mortalities, respectively, 
when assayed at 55 + 5% R.H., as against 96 per cent, 95 
per cent, and 93 per cent mortality at 90 + 5% R.H. 

It may be concluded that the higher kill obtained at high 
humidity may be largely due to increased volatility shown 
by their increased fumigation action. This view is sup- 
ported by the significant increase in the loss of weight of 
heptachlor epoxide residue deposits kept at 90 * 5% R.H. 
in comparison with the loss of weight at 55 *5% R.H. It 
is expected that the other insecticides will also exhibit 
similar effect. 

The percentages of median lethal concentrations per 
9 cm. filter paper treated with 3/4 ml. of insecticide 
preparations were assayed and calculated at 0.1346, 0.0585, 
0.017, 0.0098, 0.0056, and 0.0053 for malathion, Diazinon, 
aldrin, heptachlor, heptachlor epoxide, and parathion, re- 
spectively. The respective regression slopes of the probit 
mortalities were 14.02, 11.02, 10.18, 9.33, 6.18, and 9.29. 

Microfilm $2.00; Xerox $4.80. 94 pages. 
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PHOSPHATASE INDUCTION IN 
CHICK EMBRYO ORGANS 


(L. C. Card No. Mic 59-1745) 


Yoshihiro Kato, Ph.D. 
Washington University, 1959 


Chairman: Professor Florence Moog 


This study deals with the induction of phosphatase in 
various organs of the chick embryo. The studies reported 
by the previous investigators, together with the present 
study, have shown that the acquisition of the unique pat- 
terns observed in the activities of alkaline and acid phos- 
phomonoesterases of various adult organs is the end results 
of accumulation patterns peculiar to the individual em- 
bryonic organs during normal development. In an attempt 
to explore the possible factors which might affect the 
developmental patterns of phosphatases, the influence of 
various phosphomonoesters on the alkaline and acid phos- 
phatases in the developing duodenum, liver, mesonephros 
and metanephros has been examined from 14 days on. The 
results obtained can be summarized as follows: 

1. Daily injection of 25 mg disodium phenylphosphate 
into the chorioallantoic vesicle between 14 and 19 days of 
incubation significantly elevated non-specific alkaline 
phosphomonoesterase activity, throughout the experimental 
period, in all four embryonic organs as compared with 
controls, phenylphosphate being used as substrate; the 
enzymatic activities of non-specific acid phosphomono- 
esterase (phenylphosphate also used as substrate) and 
-adenosine-5-phosphatase failed to increase in the same 
organs. Further studies indicate that the increase ob- 
served in alkaline phosphatase activity of the four organs 
studied following phenylphosphate administration is the 
result of the direct inductive action of phenylphosphate on 
the affected organs without the intermediation of other 
organs and may be regarded also as the reflection of in- 
crease in the amount of alkaline phosphatase rather than 
alteration of factors extrinsic to the enzyme. 

2. Other substrates for non-specific phosphomono- 
esterase (8-glycerophosphate, B-naphthyl acid phosphate, . 
phenolphthaleinphosphate and p-nitrophenylphosphate), 
-when administered at the dosage level of 25mg per day 
from 14 days on, had little or no inductive effects on both 
alkaline and acid phosphatases in duodenum or metaneph- 
ros of 16 or 17 days of incubation. This result suggests 
that the hydrolytic affinity and the inductivity of phospha- 
tase substrates are dissociable. | 

3. Phenylphosphate elevated the activity of alkaline 
phosphatase, but not that of acid phosphatase, in duodenal 
fragments cultured in a medium without nitrogen sources 
(Earle’s physiological saline); the effects of nutrient 
culture media on the effectiveness of phosphatase induc- 
tion by phenylphosphate were also tested. 

4. In connection with an attempt to characterize the 
properties of the induced alkaline phosphatase, some of 
kinetic properties of alkaline phosphatase in the four 
embryonic organs were studied at selected embryonic 
stages, both phenylphosphate and £-glycerophosphate being 
used as substrates. The study indicates that differences 
in the properties of alkaline phosphatase exist among the 
different embryonic organs studied at different stages of 
normal development. 

0. When the hydrolytic activities of alkaline phospha- 





tase in the four organs of normal embryos were tested 
against phenylphosphate and £-glycerophosphate, the 
alkaline phosphatase activity in the developing normal 
duodenum increased faster between 14 and 17 days when 
measured against phenylphosphate than when measured 
against B-glycerophosphate; in 17-19 period hydrolytic 
activities against both substrates increased with an identi- 
cal rate; from 19 days to hatching the trend was reversed 
in respect to that in 14-17 day period. In other organs 
studied, the ratio of activity on phenylphosphate to activity 
on £-glycerophosphate remained constant from 14 to 21 
days. 

6. In the phenylphosphate-treated embryos of 17 day 
incubation, alkaline phosphatase activities against both 
phenylphosphate and £-glycerophosphate were found to be 
significantly greater than those of the control organs, but 
the degree of elevation of the enzyme activities in the 
treated specimens were not identical among the four or- 
gans. In the duodenum, the enzyme activity in the treated 
specimens showed significantly greater increase against 
B-glycerophosphate than.against phenylphosphate; in the 
liver the increase was less when f-glycerophosphate was 
used as substrate; in the two kidneys no difference was 
noticed. 

7. The increase observed in the quantitative assay of 
alkaline phosphatase in the four organs of phenylphosphate- 
treated embryos was also demonstrable histochemically, 
and the localization of induced alkaline phosphatase in the 
microscopic specimens were found to be identical with 
that of normal embryo organs. Histological examination 
also revealed several indications of dissociability between 
the development of alkaline phosphatase and the morpho- 
logical maturation of the embryonic organs. 

On the basis of these observations the possible factors 
in determining the patterns of phosphatase induction have 
been analyzed, and the results obtained are discussed on 
the basis of the properties and the suggested functions of 
phosphatases from an embryological viewpoint. 

Microfilm $2.15; Xerox $7.60. 163 nages. 


FACTORS AFFECTING DISTRIBUTION AND 
ABUNDANCE OF WILD TURKEYS 
IN PENNSYLVANIA 


(L. C. Card No. Mic 58-7287) 


Roger Marion Latham, Ph.D. 
The Pennsylvania State University, 1958 


The purpose of the study was to determine wha: factors . 
are controlling or limiting wild turkey populations in some 
areas, and which ones are favoring or encouraging high 
numbers in other areas. All suspected factors, whether 
believed to be positive or negative, were investigated and 
are discussed. 

Because of the diverse nature of the many environ- 
mental influences, a great variety of methods and experi- 
mental procedures were used to procure the data. To 
determine the effects of various physical factors of the 
environment, wild turkey population estimates were cor- 
related with soils maps and topographical maps, smaller 
occupied range units were visited and measured, and 
weather data for several years were compared with the 
annual turkey harvests and census figures. 
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The biotic factors were investigated by actual visits to 
a number of sample areas in both major forest types. 
Turkey population was correlated with forest age (deter- 
mined by increment borings), forest species composition 
and plant composition of the understory (actual identifica- 
tion and tally). 

Winter and summer foods were determined by crop, 
gizzard, and fecal analysis and field observation. 

Predation was ascertained from observation in the 
snow, from an analysis of predator stomachs, and from 
nesting and winter survival studies on the major study 
area, 

Distribution and importance of disease (particularly 
blackhead, Histomonas meleagridis) was revealed by the 
examination of sick or dead birds from various parts of 
the State. 

A windshield questionnaire was used on three study 
areas to collect data on the extent and effect of hunting 
pressure. 

The values of stocking pen-reared wild turkeys were 
investigated by marking and releasing large numbers on 
the study areas. Both the results of the fall stocking of 
young gobblers and the spring stocking of mature hens 
were revealed in this manner. 

Traps were constructed in Clinton and bveiiide coun- 
ties. Wild birds were trapped, tagged, and released and 
subsequently checked for survival and reproductive suc- 
cess. 

Predator control as a management measure was evalu- 
ated by comparing bounty returns by species and by locality 
with known turkey population estimates and hunting kills. 

A refuge was established in Perry County to study its 
value in wild turkey survival. 

Emergency winter feeding and habitat improvement 
work was determined by an evaluation of standard activi- 
ties of the Pennsylvania Game Commission. 

The research and discussion involved three major 
classifications of factors -- (1) Natural factors of the 
environment; (2) Environmental factors resulting from 
human activities; and (3) Discretionary artificial factors. 

Under Natural Factors of the Environment, both physi- 
cal and biotic influences were investigated. Of the physical 
properties, only climate and range size were found to be 
significantly effective in controlling distribution and 
abundance. Topography, soil, and water were found to be 
relatively negative. Among the biotic factors, forest age 
and plant community composition were found to exert a | 
definite control on numbers and distribution, but forest 
type (oak-hickory and beech-birch-maple) was of little 
importance. Predation and competition, although some- 
what restrictive, were not found to be controlling. Dis- 
eases and parasites appeared to be responsible for the 
reduction of excessively high local populations in several 
instances, but did not appear to place undesirable limits 
on distribution or abundance. 

Of the Environmental Factors Resulting from Human 
Activities, urbanization, industrialization, and cultivation 
were three factors which decidedly affect the turkey, but 
the wildlife manager can not expect to alter these influences 
to any extent. Clear-cutting on a large scale and forest 
fires produce much the same result -- large areas of 
brushy growth unsuited to the needs of this game bird. 

Hunting was found to be the factor most limiting to 
abundance, and in part to distribution, in the southern half 
of the State and in any area where hunting pressure was | 
































severe or where the range was easily accessible. Human 
disturbance rated closely with predation as a cause of 
nesting failures. 

Among the Discretionary Artificial Factors, hunting 
restrictions, refuges and habitat management proved to 
be the factors most conducive to high populations and wide 
distribution of the wild turkey. Predator control, emer- 
gency winter feeding and the stocking of pen-reared tur- 
keys appeared to be ~f much less value and money ex- 
pended for these fur. ‘ions may be largely wasted. The 
trapping and transfer of wild stock is recommended to 
replace, at least largely, the present artificial propaga- 
tion program. 

Sixteen management recommendations are offered. 
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ROLE OF MELANOBLASTS IN THE 
DEVELOPMENT OF EPIDERMAL 
MELANOPHORES IN AMBLYSTOMA 
PUNCTATUM LARVAE 


(L. C. Card No. Mic 59-944) 


Myron Napp, Ph.D. 
New York University, 1956 


~ 


Adviser: Dr. H. C. Dalton 

Although it has been shown that dermal melanophores 
in Amphibia are formed from dermal melanoblasts of 
neural crest origin, the source of epidermal melanophores 
has not been clearly established. It is not clear whether 
the neural crest forms epidermal melanophores directly, 
whether dermal melanophores migrate into the epidermis, 
whether neural crest cells induce epithelial cells to form 
epidermal melanophores, or whether melanophages trans- 
form into epidermal melanophores. 

The origin of epidermal melanophores in the larvae of 
Amblystoma punctatum has been investigated. Dermal 
melanophores appear in the trunk by stage 37 and epider- 
mal melanophores appear in the trunk by about stage 40. 
Stage 37 (Early Series) and stage 39 (Late Series) mid- 
trunk, dorsal flank skin, containing dermal melanophores 
but free of epidermal melanophores, has been transplanted 
homotopically to animals of approximately the same age 
which had previously been deprived of their neural crests 
bilaterally in the trunk region. The numbers of dermal 
melanophores, epidermal melanophores, and pigment 
debris cells (cells which have ingested melanin) which 
developed from the graft have been recorded. 

No epidermal melanophores developed from over one 
half of the Early Series grafts while epidermal melano- 
phores developed from all of the Late Series grafts. The 
mean number of epidermal melanophores per animal 
developed from the Late Series grafts was significantly 
higher than from the Early Series grafts. The mean num- 
ber of dermal melanophores and pigment debris cells per 
animal developed from the Late Series grafts was signifi- 
cantly smaller than from the Early Series grafts. 

Since the numbers of epidermal melanophores devel- 
oped from the grafts varies independently of the numbers 
of graft dermal melanophores, neural crest cells, and 
pigment debris cells, the following hypotheses have been 
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rejected: 1. Epidermal melanophores are formed by the 
migration of dermal melanophores into the epidermis. 

2. Epidermal melanophores are formed by transformation 
of epithelial cells due to an inductive effect of underlying 
neural crest cells. 3. Epidermal melanophores are formed 
by the transformation of pigment debris cells. 

The results may be explained by the concept that epi- 
dermal melanoblasts exist in the stage 39 skin samples in 
larger numbers than in the stage 37 skin samples. It is 
concluded that epidermal melanophores are derived from 
epidermal melanoblasts, of neural crest origin, which 
occupy the skin at a later time than do the dermal melano- 
blasts. Microfilm $2.00; Xerox $4.00. 71 pages. 


AN APPRAISAL OF SEROLOGICAL TECHNIQUES 
AS APPLIED TO ENTOMOLOGICAL TAXONOMY 
WITH SPECIAL REFERENCE TO 
THE HYMENOPTERA 


(L. C. Card No. Mic 58-5322) 


George Bryan Noland, Ph.D. 
Michigan State University, 1955 
Supervisor: Ray Hutson 

An appraisal of the methods of precipitin testing as 
applied to entomological systematics was made. The ring 
test, turbidity test and Petri plate methods were considered 
‘and their specific application to entomological material 
determined. 

The Petri plate method of Ouchterlony, as modified by 
using glass rings to contain the reactants, was shown to be 
the most satisfactory technique, utilizing an agar base. 
Individual antigens, from extracts of various species of 
Hymenoptera, were evaluated as taxonomic aids and their 
similarity or dissimilarity to antisens from other extracts 
were studied. 

The importance of the various procedures employed in 
the preparation of both antigens and antisera was shown. 

It was determined that a number of insects, equal to the 
volume of five hundred honey-bee thoraces, must be 
gathered in order to conduct a successful test. Several _ 
rabbits must be injected with each insect extract in order 
to insure the production of a satisfactory voiume of anti- 
serum. 

The nitrogen content of each antigen was determined so 
that corresponding amounts of the different antigens could 
be tested. 

While the results obtained by the various precipitin 
methods could not be considered as final, they did indicate 
the possibilities of the techniques. Studies relating to 
possible origin of the bee families, relationship within a 
genus, relationship within a family, and interrelationship 
of various families of Hymenoptera were presented. 

It was determined that the collaboration of a systema- 
tist and a serologist would be essential in any extended 
study. Application of the ring test, turbidity test, and 
glass ring modification of the Ouchterlony test were all 
considered essential to a satisfactory and significant in- 
vestigation of any problem involving insect relationships. 
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COMPARATIVE MORPHOLOGY OF CERTAIN 
SALMONID FISHES, WITH PARTICULAR 
REFERENCE TO THE GRAYLING (THYMALLUS 
ARCTICUS) AND ITS PHYLOGENY 


(L. C. Card No. Mic 59-2163) 


Carroll Raymond Norden, Ph.D. 
University of Michigan, 1959 








The purpose of this study is to describe the morphol- 
ogy, particularly the osteology, of the grayling (Thymallus 
arcticus), in relation to that of the other salmonid fishes, 
in order to assess the phylogenetic position of the grayling 
and to synthesize the natural classification of the Salm- 
onidae. 

Fresh and preserved material of thirty-three species 
in nine genera of Salmonidae were studied. The study 
materials included dried whole skeletons from freshfishes, 
stained bones of preserved specimens, and cross sections 
of larval stages. Effort was made to eliminate bias due 
to ontogenetic and sexual differences. 

The Salmonidae are soft-rayed teleost fishes belonging 
to the suborder Salmonoidei of the generalized order 
Clupeiformes (Isospondyli). Prior classifications of the 
salmonids have arranged them into one, two, or three 
families. As herein visualized, the family Salmonidae 
contains those salmonoid fishes that have three upturned 
caudal vertebrae. They are divided into three subfamilies: 
Salmoninae, the trouts and salmons, with an orbitosphenoid 
bone and a suprapreopercular bone, a basibranchial plate, 
teeth on the maxilla, no dermosphenotic bone, and parietals 
separate at the midline; Thymallinae, the graylings, with 
no orbitosphenoid, suprapreopercie or basibranchial plate, 
a dermosphenotic bone, teeth on the maxilla, and parietals 
meeting at the midline; and Coregoninae, with orbitosphe- 
noid and dermosphenotic bones, no suprapreopercle, no 
teeth on the maxilla, and parietals meeting at the midline. 

The grayling possesses only two invariable morpho- 
logical differences from other salmonids. These are the 
absence of an orbitosphenoid bone and the presence of 
seventeen or more dorsalfin rays. In other characters, 
there is overlap with one or the other subfamilies. The 
absence of an orbitosphenoid should not be overemphasized 
since it also is lacking in some other salmonoid families 
(Plecoglossidae, Osmeridae) and it varies considerably in 
size in the Coregoninae. The presence of seventeen or 
more dorsal rays is of limited significance because it is 
only one above the maximum found in the Salmoninae. 

Three osteological characteristics are thought to be 
more fundamental than the others: the toothless maxilla 
in the Coregoninae, the lack of an orbitosphenoid in the 
Thymallinae, and the separation of the parietals by the 
supraoccipital in the Salmoninae. Each character is dis- 
tinctive for only one subfamily, it being common to the 
other two. The complete bony and cartilaginous skeletal 
system of the grayling is illustrated, as are many osteo- 
logical features of the trouts and whitefishes. 

Within the subfamily Salmoninae, five genera (Brachy- 
mystax, Hucho, Salvelinus, Salmo, and Oncorhynchus are 
recognized and defined. The Thymallinae consists of a 
single genus Thymallus with four species. Three genera 
of Coregoninae are recognized: Prosopium, Coregonus, 
and Stenodus. The discovery that Prosopium, has a 
basibranchial plate, taken together with previously known 
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characters, justifies recognition of generic rank for this 
group. The group commonly ranked asagenus Leucichthys 
does not display enough difference to warrant such segre- 
gation and is synonymized with the genus Coregonus. 
Stenodus is found to have distinctive characters not here- 
tofore noted and may rank as a genus separable from but 
related to Coregonus. 

Microfilm $2.85; Xerox $9.80. 220 pages. 











THE EFFECTIVENESS OF CERTAIN GRAIN 
FUMIGANT FORMULATIONS AND THE 
SIGNIFICANCE OF SORPTION BY WHEAT 
ON THEIR ACTION 


(L. C. Card No. Mic 58-5891) 


Albert Edward O’Donnell, Ph.D. 
Kansas State College, 1958 


These investigations were designed to obtain (1) the 
LC;,, and LCgo dosages for three chloroform-formulated 
fumigants and to compare the results obtained against 
those of a carbon tetrachloride-formulated fumigant; (2) 
the effect of three chloroform-formulated fumigants and a 
_ carbon tetrachloride-formulated fumigant on the germina- 
tion of certified seed wheat; and (3) data on the sorption 
of chloroform and carbon tetrachloride in wheat. 

Rice weevil stock cultures were prepared by placing 
- 600 active adults, fourteen to twenty-one days old, in a 
quart jar containing 200 grams of 13.5 (+ 0.2) per cent 
moisture content wheat and allowing them to remain there 
four days. They were then separated from the wheat by 
screening, the wheat returned to the original jars and the 
adults placed in fresh wheat. Saw-toothed grain beetle 
stock cultures were prepared, in the same manner, except 
that 75 grams of 13.5 (+ 0.2) per cent moisture content 
rolled oats was used as the culture medium. Confused 
flour beetle stock cultures also were prepared, as de- 
scribed above, except that 125 grams of 13.5 (+ 0.2) per 
cent moisture content shorts plus 6.25 grams of pulverized 
yeast were used as the culture medium. New cultures were 
prepared every seven days. 

All cultures were held in a rearing room at 82° (+ 2°F.) 
and 75 (+ 5) per cent relative humidity. 

Adults of each species were tested separately for each 
formulation in 11.0 (+ 0.2), 12.5 (+ 0.2), and 14.0 (+ 0.2) 
per cent moisture content wheat. 

The chloroform-ethylene dibromide-carbon disulfide 
(70-5-25) formulation required less or, in some cases, 
little more than the carbon tetrachloride-carbon disulfide 
(80-20) formulation for all three species at all moisture 
levels. The 75-25 formulation of chloroform-carbon 
disulfide required less than the 80-20 formulation of the 
same, and these two required more fumigant than those 
previously mentioned. An analysis of the b values yielded 
a statistical significance for the interaction of moisture x 
fumigant for the chloroform-carbon disulfide (80-20) and 
chloroform-ethylene dibromide-carbon disulfide (70-5-25) 
formulations. The results suggested that the difference 
was not caused by moisture. 

Germination tests were conducted for all formulations 
on certified Goncho seed wheat. The dosages, applied on 
a 2000 gram basis, were equivalent to six and ten gallons 





per 1000 bushels. Tests were conducted at 40°, 80°, and 
100° F, at a 13.5 (+ 0.2) per cent moisture content for a 
period of 0 to 60 days. A statistical significance, at the 
95 per cent level, was obtained for the interaction of 
temperature x dose in three out of the four tests. The 
results suggested that the significance was caused by 
temperature and that dosage had no effect on germination 
except at 100° F. 

Sorption tests were conducted for chloroform and 
carbon tetrachloride on 2000 grams of 12.5 (+ 0.1) per 
cent moisture content wheat. The wheat volume as well 
as the standard curves for both fumigant were determined 
before testing began. 

The results showed that chloroform was sorbed at a 
greater rate than was carbon tetrachloride. It was this 
factor as well as specific gravity that was thought to 
affect penetration. Also, chloroform may induce a mild 
narcosis which, if stratification of the component gases 
occurred, could prevent the insect from obtaining a lethal 
quantity of carbon disulfide. 

Microfilm $2.00; Xerox $3.00. 36 pages. 


THE STRUCTURE OF THE OVARY AND 
OVIDUCT OF ASCARIS LUMBRICOIDES VAR, SUUM 
WITH SPECIAL REFERENCE TO THE RACHIS 


(L. C. Card No. Mic 59-1691) 


James Jordan Prestage, Ph.D. 
State University of Iowa, 1959 











Chairman: Professor Harold W. Beams 

Studies on the structure of the reproductive system in 
female Ascaris lumbricoides var. suum probably had their 
beginning in 1848, Since then, the system has been studied 
by numerous investigators. These studies have contributed 
greatly to our knowledge of the structure of the reproduc - 
tive system and oogenesis in the Ascaris; however, not all 
investigators are agreed as to the origin and/or signifi- 
cance of several of the structures observed. | 

The principal disagreements are centered around the 
following: (1) the significance of the terminal cell found 
at the proximal (blind) end of each gonad, (2) the presence 
or absence of a syncytium in the proximal region of the 
gonad and (3) the origin and significance of the rachis 
which is first seen arranged as a branched body in the 
proximal growth region of the gonad and later as a circu- 
lar body in the middle and distal growth regions of the 
gonad. 

It is the object of this study to reinvestigate these 
structures with the light and electron microscopes and by 
histochemical methods, and also to render further infor- 
mation pertaining to the fine structure of the ovary and 
oviduct, 

Sections through the ovary and oviduct of the Ascaris 
were examined with light and electron microscopes and 
by histochemical methods. 

The terminal cell found at the proximal (blind) end of 
the ovary was observed in both resting and dividing stages. 
The terminal cell is considered to be the germinal stem 
from which the germ cells are derived, The region im- 
mediately below the terminal cell was observed to contain 
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distinct cells which have large nuclei surrounded by a 
- thin layer of cytoplasm. 

The rachis was observed as a branched body in the 
upper region of the growth zone and as a circular body in 
the middle and distal regions of the growth zone. Germ 
cells were observed to be attached to it in each region 
examined. The cytoplasm of the rachis is continuous with 
that of the germ cells. In the upper region of the growth 
zone, the rachis contains a few scattered mitochondria, 
endoplasmic reticulum, glycogen particulates and lipid 
droplets. The quantity of organelles and inclusions was 
observed to increase as the rachis was examined more 
distally. 

Evidence was obtained to eliminate the possibility of 
the rachis being a continuation of the terminal cell. Ob- 
servations also show that the rachis does not arise from 
an incomplete division of cellular bodies. The writer is 
of the opinion that the rachis has its origin from germ 
cells forming a syncytium after being initially separated 
from one another. The rachis is considered to be a reser- 
voir whose function is to facilitate the acquisition of nutri- 
tive materials by the primary oocytes. 

The epithelium of the ovary consists of a single layer. 
of cells. The cells in the upper region of the growth zone 
were observed to contain secretory vesicles. 

The oviduct consists of a single layer of epithelial cells 
that are of the squamous type in the pioximal region, 
columnar type in the middle region and club-shaped type 
in the distal region. 

Microvilli, subepithelial spaces and muscle bands are 
structural features of the oviduct that were not observed 
in the ovary.. The microvilli are thought to afforda greater 
surface area for secretion. The significance of the sub- 
epithelial spaces was not determined. The muscle bands 
may be instrumental in moving the egg cells down the 
oviduct. 

Histochemical methods revealed glycogen as lipid as 
the chief nutrients in the eggs and rachis. 

Microfilm $2.00; Xerox $3.60. 62 pages. 


A STUDY OF VASCULAR CHANGES IN SKIN 
GRAFTS IN MICE AND THEIR RELATIONSHIP 
TO HOMOGRAFT BREAKDOWN 


(L. C. Card No. Mic 59-1074) 


Gloria K. Rolle, Ph.D. 
New York University, 1956 


Advisers: Dr. Harry A. Charipper 
Dr. A. Cecil Taylor 


In order to study the vascular changes occurring in 
skin transplants and their relationship to homograft break- 
down, dissected-type auto-, homo-, and hetero-grafts of 
mouse and rat skin were studied by the following methods. 
All grafts were observed microscopically in the living 
intact animal at daily intervals. To verify these observa- 
tions in regard to the establishment of circulation to the 
graft, some of these animals were injected daily with a 
vital dye, bromophenyl blue, and the amount of dye taken 
up by the grafts observed. In addition, at various intervals 
in the life of the graft, some animals were autopsied and 





the grafts prepared for histological study. The final tech- 
nique involved the injection of the vascular system with an 
india ink solution and clearing of the graft in order that 
the ink pattern could be observed. 

In addition to the study of untreated grafts, several 
modifications were employed. The timing of vascular 
stasis was altered by cortisone acetate therapy. Second- 
set homografts, known to have a shortened survival time, 
were also studied. The vascular supply to both established 
grafts and to normal intact skin was disrupted by incising 
the vessels or by freezing the margins of the area. The 
effects were then compared with those which followed 
vascular stasis in homografts. 

The mice used in this study were all young adult virgin 
females and young adult males and were of two strains; 
albino and C3H. The rats were all young adult virgin 
females from a colony of Wistar albinos. | 

From the preceeding experiments, the following conclu- 
sions were drawn: 


1. Revascularization took place at the same rate and to 
the same extent in all three graft types; the average 
time being forty-eight to seventy-two hours post 
operative... 


. The sequence of events occurring in the graft during 
revascularization are as follows: a) dilation of the 
previously constricted vessels; b) engorgement of 
the vessels by erythrocytes entering from a few 
minute capillaries which have grown from the bed 
and connected with the old host vessels; and c) 
blood flow. 


. It is the old graft vessels and not new ones which 
function during revascularization, and the primary 
vascular connections are from the vessels of the 
bed rather than from the adjacent host skin margins. 


. The other tissue changes seen at this time are the 
result of a traumatic inflammation produced by the 
operation. 


. Vascular stasis is the first visible sign of the onset 
of homo- or hetero-graft rejection and all other 
morphological changes follow vascular failure. 


Stasis occurs seven to eight days post operative in 
homografts and five to seven days post operative in 
heterografts. 


Neither increasing nor decreasing the survival time 
of the graft modifies the nature or violence of the 
“rejection reaction”. 3 


Stasis occurs earliest at the epidermal-dermal junc- 
tion and progresses downward through the deeper 
portions of the graft. 


The vascular events following stasis are character- 
istic of an acute inflammatory reaction of the Arthus 


type. 


10. Degeneration of the other graft elements followed 
this vascular degeneration downward through the 
graft from the epidermal surface. 


11. It was concluded that the degeneration of the graft 
following stasis is a direct result of vascular failure. 
Microfilm $2.00; Xerox $4.40. 84 pages. 
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THE APPLICATION OF RADIOACTIVE TRACERS 
TO THE STUDY OF LAKE METABOLISM 


(L. C. Card No. Mic 59-2175) 


George Washington Saunders, Jr., Ph.D. 
University of Michigan, 1959 


- The purpose of this study was to develop a new method- 
ology and to determine the potential significance of hetero- 
trophic metabolism in supporting the energy and growth 
requirements of algal populations in natural waters. The 
methodology developed in the investigation of this specific 
problem was demonstrated theoretically to be applicable 
to the broader aspects of total lake metabolism. 

The metabolic activity in algal and bacterial populations 
was differentiated by a fractionation procedure involving 
filtration of lake water samples through a thirteen micron 
pore size sintered glass filter. The filtrate. constituted 
the bacterial fraction. Unfractionated lake water consti- 
tuted the total fraction. The rate of uptake of organic 
substances added to the water in these two fractions was 
followed using radioactive tracer carbon and substantiated 
by means of autoradiography. Each fraction was collected 
on Millipore filters and the bacteria in each fraction were 
counted using phase contrast optics. Total bacterial 
metabolism was prorated on a basis of the direct enumer- 
ation of the bacteria in these two fractions. Algal metabo- 
lism was determined by difference between the total 
radioactive uptake and bacterial radioactive uptake. Pho- 
tosynthetic activity was determined using inorganic tracer 
carbon. 

The fractionation technique was shown to be valid. The 
Kendall rank correlation coefficient of the regression of 
glucose and glycine uptake on algal biovolume was signifi- 
cant at the 0.10 and 0.02 levels, respectively. A correction 
can be made for size selection of bacteria during fraction- 
ation but normally this would not be necessary. The method 
is not valid if there is high incidence of algal infection with 
bacteria. The natural populations of algae tested were 
capable of heterotrophic metabolism and this was deter- 
mined with a standard error of + 8.6 per cent. It was pos- 
sible for algal glucose-glycine heterotrophy to amount to 
15-300 per cent of phototrophy. Certain of the blue green 
algae investigated were capable of utilizing simple exo- 
genous organic substrates. Anabaena flos-aquae and 
Aphanizomenon flos-aquae were able to utilize glucose. 
Oscillatoris tenuis utilized glucose, glycine, and glutamic 
acid. None of the algae were capable of metabolizing 
exogenous starch or protein. 

Three main conclusions were drawn from the study: 

1) Heterotrophy was of potential significance in directly 
supporting the natural populations of algae studied. 2) 
- Fractionation-tracer methodology was valid and accurate 
for determining the metabolism of organic substances by 
algae and bacteria. 3) The fractionation technique may be 
applied to facilitate a synthesis of the concepts of produc- 
tivity and bioactivity into a system which will allow a 
comprehensive and detailed analysis of biotic activities 
and certain causal factors in aquatic ecosystems. 
Microfilm $2.00; Xerox $5.40. 109 pages. 














A STUDY OF THE STRUCTURE AND 
DEVELOPMENT OF THE REPRODUCTIVE 
TISSUE OF MUGIL CEPHALUS L., WITH SPECIAL 
REFERENCE TO THE GERMINAL TISSUES 


(L. C. Card No. Mic 59-969) 


Albert Henry Stenger, Ph.D. 
New York University, 1956 


Adviser: Harry A. Charipper 


A Study of the Structure and Development of the Repro- 
ductive tissue of Mugil cephalus L., with special Reference 


to the Germinal Tissues. The structure and development 


of the gonads of the mullet, Mugil cephalus L., has been 
described histologically from a series of specimens col- 
lected in the vicinity of Marineland, Florida. The study 
is based on the observations made on the development of 
the gonads in a series of fish ranging from the 20mm. fry 
to the spent males andfemales. The anlage of the germ 
gland in the 20mm. fry is a V-shaped, thread-like struc- 
ture which is suspended from the peritoneum anteriorly 
and the dorsal mesentery in the posterior region. The 
posterior third of the presumptive gonad contains large 
germ cells, which are considered to be primordial germ 
cells. As a result of divisions of the germ celis, nests of 


germ cells form along the lateral border of the strands of 


gonadal tissue. Cords of peritoneal cells from the meso- 
gonial region extend to the periphery of the gonad. From 
these cords, branched ducts form which meet the nests 
of germ cells. The testes are formed, from this indiffer- 
ent stage, by proliferation of germ cells into the ducts to 
form tubules. Maturation of the male germ cells takes 
place within the tubules. The ova are formed similarly 
from proliferated germ cells. However, nests of germ 
cells form which break up during maturation and become 
incorporated into ovarian lamellae. The presence of ova- 
like cells in the gonads of the sexually indifferent fish 
and in the mature testes has been noted. This phenomenon 
has been discussed in relation to the anomalous conditions 
of the gonads of other fishes, as reported in the literature. 
Microfilm $2.00; Xerox $4.40. 81 pages. 


‘AN EVALUATION OF VARIOUS METHODS OF 
CONTROLLING INSECTS INFESTING STORED GRAINS 


(L. C. Card No. Mic 59-1666) 


David Whitman Walker, Ph.D. 
tate College of Washington, 1959 


Total storage capacity of the wheat-producing areas in 
Idaho, Oregon, and Washington is approximately 350 mil- 
lion bushels. Much of the wheat grown in this area is for 
export markets. As a result, grain is often held in storage 
in country elevators, on the farm, or in terminal storage 
until market conditions are favorable. Insect problems 
are usually not serious, but when they occur they cause 
considerable loss. The common species found are the 
red flour beetle, saw-toothed grain beetle, and rusty grain 
beetle. 

Field infestations do not normally occur, and the 
harvesting equipment is not an important source of 
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contamination. The average costs of controlling insects 
varied from 90.198 to 0.345 cents per bushel per storage 
season, with considerable variation in relation to the 
number of bushels stored in a given facility. There was 
also a wide variation in the number of insects present in 
empty bins prior to harvest as determined by radio- isotope 
studies. 

The effect of grain temperature and moisture was 
demonstrated in laboratory and field studies, and the re- 
lationship of the various species with the depth of the grain 
has been presented. 

Residual sprays reduced initial insect population in 
empty bins, and were found to give some control during 
the storage season. Wettable formulations gave better 
control than emulsifiable formulations. Malathion and 
DDT proved superior under laboratory and binconditions. 

Pyrethrins, Cyclethrin, and malathion protective treat- 
ments were evaluated in the laboratory, and the first two 
were tested in field studies. Malathion was far more ef- 
fective at low dosage than the former two. Various com- 
mercial fumigants were evaluated as space fumigants, 
using the adult red flour beetle as the test species, and 
dosage-mortality data are presented. At dosages recom- 
mended by the manufacturers, all proved effective. 

Microfilm $2.15; Xerox $7.60. 161 pages. 





SURFACE MOTILITY PHENOMENA ACCOMPANYING 
DIVISION OF TISSUE CELLS IN VIVO 


(L. C. Card No. Mic 59-1715) 


Morris Eugene Weaver, Ph.D. 
Oregon State College, 1959 
Major Professor: Ernst J. Dornfeld 

In vitro studies have shown that cell division is accom- 
panied by characteristic changes in the shape and activity 
of the cell surface. These changes consist of a rounding 
up of the cell at metaphase and a bubbling at the cell sur- 
face in the anaphase and telophase stages of division. 
These phenomena have been observed and studied by many 
investigators using a variety of tissue types. In vivo stud- 
ies have shown similar surface changes accompanying 
division in several types of cells. Since the most detailed 
descriptions are based on observations made of tissue 
celis in vitro, the question has arisen whether or not this 
surface motility phenomenon is of ~>mmon occurrence. 
This present study was undertaken to clarify this point, 

i.e. the extent and distribution of surface changes in divid- 
ing vertebrate tissue cells, both embryonic and adult, 
mammalian and sub-mammalian. 

A variety of embryonic and adult tissues of several 
vertebrate types were surveyed. Examples were chosen 
to represent cells of different embryonic origin as well as 
of different age groups and animal types. All observations 
were made of tissues fixed with Severinghaus’ or Zenker’s 
fixative and stained with hematoxylin-acid fuchsin or Luxol 
fast blue. Microscopy and photomicrography was done with 
apochromatic and phase optics. Photographs were taken of 
cells at more than one focal level where possible, from 
which a composite tracing was made of the cellular outline 
for a more accurate observation of the cell shape. A com- 





parison was made between the photographs of dividing cells 
in situ, i.e. in fixed normal tissue, and cinemicrographs of 
dividing tissue cells in vitro. 

The observations confirm the essential similarity of 
dividing cells in situ and in tissue culture studies. In all 
tissues where divisions were seen, the rounded metaphase 
and the irregular outline of anaphase and telophase were 
observed, indicating that surface changes which accompany 
cell division are basic fundamental reactions and not an in 
vitro induced artifact. It is demonstrated that the surface 
changes, which have here been shown in seven tissue types 
from three vertebrat* classes and in the literature re- 
ported for numerous cell types, are of wide spread and 
possibly universal distribution, and appear to accompany 
cell division wherever it occurs. 

Microfiln: $2.00; Xerox $3.00. 54 pages. 





PRESSURE-TEMPERATURE STUDIES ON 
MAGNESIUM-ACTIVATED ADENOSINE 
TRIPHOSPHATASES FROM 
RABBIT MUSCLE AND LIVER 


(L. C. Card No. Mic 59-2193) 


James Albert Wilson, Ph.D. 
University of Michigan, 1959 


In order to characterize and compare three Mg-ATP- 
ases from rabbit muscle and liver, the effects of temper- 
ature and pressure on their activity were measured. Mg- 
ATP-ase activity has been observed in many animal 
tissues, but little is known concerning the role of these 
enzymes in cell metabolism or concerning their physical- 
chemical properties. Kinetic data serve as useful charac- 
teristics of enzymes and may aid in determining the 
function of an enzyme in the cell. 

The three enzymes used in this study were: muscle 
Mg-ATP-ase, liver mitochondrial Mg-ATP-ase, and liver 
microsomal Mg-ATP-ase. All were prepared from rabbit 
tissues by differential centrifugation. 

Phosphorus liberated during the enzymatic reaction 
was measured colorimetrically by the method of Fiske and 
SubbaRow. 

Preliminary investigations showed that all three en- 
zymes had optimal activity in 0.3M KCl. The optimal 
magnesium concentration for the three enzymes was 
3.0mM. The pH optima were: muscle Mg-ATP-ase, pH 
7.4; liver mitochondrial Mg-ATP-ase, pH 8.3; liver 
microsomal Mg-ATP-ase, pH 8.0. 

Muscle Mg-ATP-ase was irreversibly inhibited by 
increased temperature or pressure. The optimum tem- 
perature was 38°C. At 25° C. and 8,000 lbs./in? (P.S.I1.) 
the enzyme was inhibited 30%. Changing the pH to either 
side of the optimum increased the pressure inhibition. 

At temperatures to either side of 25°, the pressure inhibi- 
tion was decreased. Activation constants were: AH* = 
16,200 cal./mole; AHg = 54,600; AV* = -25cc./mole (25°). 

Liver mitochondrial Mg-ATP-ase exhibited reversible 
inactivation between 15 and 60°. Above 60° irreversible 
denaturation occurred. The temperature optimum was 
45°. At temperatures below the optimum, pressure pro- 
duced a reversible inhibition of the enzyme. At 25° and 
8,000 P.S.I. an inhibition of 40% was produced. pH had no 
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effect on the pressure inhibition. At temperatures above 
the optimum, pressure produced increased activity. Acti- 
vation constants were: AH* = 25,000; AH; = 50,000; AV* = 
-27cc./mole (25°). 

Liver microsomal Mg-ATP-ase was reversibly in- 
hibited by temperatures between 30 and 60°. Above 60° 
irreversible denaturation took place. The temperature 
optimum was 45°, At 25° and 8,000 P.S.I. the inhibition 
was 65%. At temperatures above optimum, pressure in- 
creased the activity. Changing the pH to either side of 
the optimum, decreased the pressure inhibition. Activa- 
tion constants -were: AH* = 12,000; AH; = 29,000; Av* = 
-48cc./mole (25°), 





These results show that the three enzymes react dif- 
ferently to the effects of temperature, pressure, and pH. 
Therefore, they are different enzymes. Muscle Mg-ATP- 
ase was sharply distinctive from the liver enzymes. The 
mechanisms by which temperature and pressure are af- 
fecting the activity appear to depend on instantaneous _ 
structural changes of the proteins as well as on rate 
changes. It may also be concluded that pressure-tempera- 
ture effects on an enzyme’s activity may be used to differ- 
entiate and characterize enzymes from different cell 
regions. Microfilm $2.00; Xerox $4.80. 94 pages. 
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SUMMARY OF PERFORMANCE MATERIALS 


Lawson Willis Jones, A.Mus.D. 
University of Michigan, 1958 


Two recitals were presented in partial fulfillment of 
the requirements for the degree of Doctor of Musical Arts 
in Performance. The compositions were chosen to repre- 
sent several aspects of piano literature: historical, stylis- 
tic, and formal. 


- PROGRAM I 


J. C. Bach | Sonata in E major, Op.5, no.5 
Beethoven Sonata in C Minor, Op. 111 
Chopin Sonata in B Minor, Op. 58 


PROGRAM II 


Franck Prelude, Chorale and Fugue 
Mozart Rondo in A minor, K.511 
Ross Lee Finney Fantasy (1939) 

Schumann Scenes from Childhood 
Prokofiev Sonata LV in C minor, Op.29 


Conspicuously present is music of the Romantic period; 
conspicuously absent is music of J. S. Bach. The efforts 
of musicologists which bring to light the performance 
practices of the Baroque style encourage a more standard- 
ized performance of this music, thus obviating the inclu- 
sion of several works in these programs, However, the 
intense, personal, flamboyant nature of the Romantic pe- 
riod, coupled with periodic changes in taste in performance 
practice in this century, result in varied and opposing con- 
cepts of the performance of music of the Romantic period. 
It is pertinent to note here that the most frequent criticism 
of the artistry of young pianists is directed toward their 
readings of nineteenth century music. Certainly the main- 
tenance of musical continuity in the course of romantic 
liberties in tempo presents one of the performer’s serious 
challenges. 

Of the eight works programmed, five are standard mas- 
terpieces of the literature: The compositions of Mozart, 
Beethoven, Chopin, Schumann, and. Franck. Among these 
standard works, the Schumann, in an extended group of 
pieces, offers the special challenge of the short composition. 

The remaining compositions serve specific functions: 
the Christian Bach illuminates the period between J. S. 
Bach and Mozart; the Finney and the Prokofiev represent 
the contemporary idiom, American and European. The 
chronological grouping of three sonatas in the first re+ 
cital follows a familiar programming procedure. The 
arrangement of the second recital avoids the typical. 

Practicing musicians generally agree that technic and 
interpretation are inseparable in music performance. How- 
ever, in particular works the performer may find one which 





predominates. Two specific examples illustrate the inter- 
pretative side: the Beethoven sonata and the Mozart Rondo. 
Both are “late period” works of high interpretative com- 
plexity. However this complexity cloaks a simplicity and 
directness of expression associated with children, a quality 
usually lost after childhood. But the enormous sense of 
excitement and wonder, the capacity to react intensely 
were qualities Mozart and Beethoven did not lose, and the 
interpreter’s problem is the rediscovery and projection of 
these qualities in a direct and simple frame. 

The Chopin sonata affords a remarkable example of a 
composition in which the problems are equally technical 
and interpretative. A solution to the interpretation can 
lead to a solution of the technical difficulties. 

In addition to lecture recitals on works of J. C. Bach 
and Ross Lee Finney, the above performances were supple- 
mented by illustrated lectures on Mozart’s Concerto in E 
flat major, K.271, Beethoven’s Concerto in E flat major, 
Op.73, and Beethoven’s sonatas for violoncello and piano. 


Tape recording available at the University of Michigan 
School of Music Library. 


SUMMARY OF PERFORMANCE MATERIALS 


Mary Oyer, A.Mus.D. 
University of Michigan, 1958 


Three recitals were offered in partial fulfillment of the 
requirements for the degree of Doctor of Musical Arts in 
performance. They constitute the study and performance 
of certain of the important compositions by Ludwig van 
Beethoven in which the violoncello maintains a significant 
role. Their selection and.study were based on premises 
that (1) they may be understood most thoroughly through 
performance, and that (2) the import of each work becomes 
clearer in context with related works. The compositions 
chosen are especially appropriate for concentrated study 
because (1) they reveal the development of the composer’s 
style, (2) they appear at a significant stage in violoncello 
literature and technique, and (3) they are supplemented by 
other pertinent primary sources--sketch books, conversa- 
tion books, and letters. 

The focus of the study consisted of the five sonatas for 
piano and violoncello. Although Beethoven referred to them 
informally as “sonatas for pianoforte with obbligato violon- 
cello,” they are genuine concerted sonatas and seem to 
represent the first decisive release of the keyboard from 
a continuo function in a piano-violoncello combination. 

The sonatas are experimental in design. The traditional 
three-movement plan appears only once in the five. In each 
sonata Beethoven explored means of linking contra “ting 
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movements. In four of them the usual slow movement is 
deleted but finds compensation in weighty introductions, 

in brief recurring slow sections, or in unusually broad 
lyrical passages in allegro movements. Two sonatas in- 
clude juxtaposed allegros. The variation form is not used; 
Beethoven preferred new plans--ascherzo, a fugue unlike 
its eighteenth-century precursors, and improvisatory 
designs. 

Details within movements are frequently new. Beetho- 
ven expanded the sonata-form by repetition of development 
and recapitulation and by extension through long develop- 
mental codas; he broadened the scherzo by similar means. 
In other cases he condensed forms to barest essentials. 
Tonal departures with elaborate returns add freshness... 
Imaginative development and transformation of thematic 
materials appear consistently throughout sonata-form 
movements and in the fugue. Experiments with proportions 
in instrumentation and with placement of instruments for 
architectural effectiveness are constant. 

To support and complement the focus of the study, four 
additional works were chosen. A set of variations repre- 
sented Beethoven’s three-early piano-violoncello composi- 
tions in this form. In contrast to the sonatas, it is con- 
servative in design and method, though it illustrates most 
emphatically Beethoven’s new conception of equal functions 
for the two instruments. In addition, three larger chamber 
works provided pertinent supplementary material. Areas 
of comparative study, each of which reveal Beethoven as 
an innovator, included (1) handling of cello technique, (2) 
relation of cello to other instruments in thematic impor- 
tance, range, function, and balance, and (3) problems of 
style and Expressive content. 

Factors governing the building of each program were 
(1) reasonably wide span of composition dates, (2) contrast 
in organization and relationship of movements within a 
composition, (3) compatibility, yet contrast in key relation- 
ships, and (4) program balance and culmination through 
effective association of works of greater and lesser scope. 
Resulting programs were: 


I Il iil 


Sonata, : String Trio, 
Opus 5 #2 Opus 9 #3 


Sonata, Sonata, 
Opus 69 Opus 5 #1 


Piano Trio, Sonata, String Quartet, 
Opus 97 Opus 102 #2 Opus 132 


Primary values derived from the study were (1) the 
insights it provided into the aesthetic and technical prob- 
lems the composer proposed, (2) the translation of the 
solutions reached into live communicative form for which 
the works were intended, and (3) the experience of mold- 
ing opposing concepts of two or. more performers into a 
convincing musical presentation. 


Variations 
in E—flat 


Sonata, 
Opus 102 #1 


Tape recording available at the University of Michigan 
School of Music Library, 





SUMMARY OF PERFORMANCE MATERIALS 


William Race, A.Mus.D. 
University of Michigan, 1958 


The two recitals given in lieu of a dissertation were 
intended, in a broad sense, to be complementary: no com- 
poser represented in the first recital was included in the 
second, and taken together they illustrate a considerable 
variety of styles. However, as the recitals were widely 
separated in time, their complementary aspect was sub- 
ordinated to the unity of each program, 

The focal point of the first recital was the Schubert 
Sonata, a work of great value which has suffered neglect 
in favor of its companion work in B flat. The length and 
seriousness of this Sonata in A and the fact that it em- 
braces both Classic and Romantic styles governed the se- 
lection of the two other works programmed. 

The French Suite in E by Bach was chosen because it 
combines many elements which contrast with those of the 
opening work: its short, contrapuntal movements offer 
relief from the lengthy, homophonic movements of the 
Schubert Sonata, and its combination of intellectual taut- 
ness and crystalline, Baroque clarity stands in sharp con- 
trast to the lyricism of the preceding work. 

Gaspard de la nuit by Ravel is perhaps the most com- 
plete statement of French Romantic keyboard music. It 
explores and then transcends the usual expressive scope | 
of Impressionism and at the same time exploits the full 
resources of the piano. 

The choice of these three works resulted in a recital 
with an aesthetic plan roughly similar in duration of parts, 
contrasts of intensity, and key-relationships (A, E,C sharp) 
to that of a well-balanced, three-movement sonata, 

The second recital balanced upon two works of compar- 
able length--the Beethoven Sonata, an exalted work cli- 
maxed by a unique last movement in which musical, spirit- 
ual and philosophical elements become inseparable, and the 
Barber Sonata, a work which owes its great effectiveness 
to a successful fusion of nineteenth-century dramatic ex- 
citement with contemporary harmonic and textural tech- 
niques. 

Each sonata was preceded by a group of short pieces 
chosen not only for their intrinsic worth but for the three- 
fold purpose of contrast with one another, between groups, 
and with the following sonata, Thus the first group is pre- 
dominantly fast and graceful, a quality broken only by the 
Scarlatti Sonata in D minor, a reflective, chorally-con- 
ceived work displaying a virtually unknown aspect of that 
composer’s genius. 

The four Etudes by Chopin were chosen to convey in a 
quite different idiom some of the same grace and charm 
which dominated the first group. None of the more dra- 
matic or brilliant Etudes was included because of the in- 
tensity of the following sonata. Through an enharmonic 
change, the final, serene Etude returns to A flat, the cen- 
tral key of the recital. . 

While the projection of musical ideas is the main task 
of the performer, equivalent to both the evaluation of data 
and the reaching of conclusions in the traditional disserta- 
tion, such procedures cannot be summarized. Neverthe- 
less, difficulties found in the Schubert Sonata merit 
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mention here as points of reference for other problems. make it necessary to impose variety, even where none 
To dilute the flavor of the short, highly contrasting ideas exists in the score. 
upon which the first movement is built does violence to _ Supplementary work presented in connection with the 

- Schubert the romanticist, while the immediate realization recitals included seminar lectures on Mozart’s Piano Con- 
of the emotional content of each fragment does equal vio- certo, K. 503, Ravel’s Concerto for the Left Hand, and 
lence to Schubert the architect. The difficulty of projecting Prokofieff’s Sonata in D for Violin and Piano. 
the unity inherent in this variety finds its antithesis in the 
last movement where many repetitions and extreme length 





Tape recording available at the University of Michigan 
School of Music Library, 
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CORRECTIONS 


These are noted by page number, column, author’s last name, and line number. Corrections are double underscored. 


VOLUME XV: 


p 1595/col 1/heading/Rizvi 
1. 7 [Name of Supervisor should be Richard J. Russell. | 


VOLUME XVI: 


p 1265/ cols 1 & 2/ Daw 


[Author advises that material sent to us for publication was not the abstract for his thesis. Please find complete 
abstract on p 3433] 


VOLUME XVII: 


p 1486/ col 2/ Neville 7 
[Author advises that abstract sent to us for publication lacked material. Please find complete abstract on p 3435] 


p 2873/ col 1/ 95/ Bryant 
1. 2 Only 20 per cent... 


VOLUME XVIII: 


p 347/ col 4/ Author Index/ Nevison 
1. 15 NEVISON, Myrne Burdette. 


p 724/ col 1/ heading/ Cook 
1. 5 Benjamin Davy Cook 


p 1171/ col 1/ Author Index 
1. 68 COOK, Benjamin Davy 


p 1700/ col 1/ heading/ Nelson 
1. 5 Norbert James Nelson 


p 1914/ col 1/ Author Index 
1. 41 NELSON, Norbert James 


p 1724/ col 1/ 92/ Lang ; 
1. 4... asked to respond,... 


p 1894/ col 1/ heading/ Beighley 
1. 5 Kenneth Clare Beighley 


p 1910/ col 2/ Author Index 
l, 22 BEIGHLEY, Kenneth Clare 


p 1881/ cols 1 & 2/ Reimherr | | | 
[Author advises that incorrect item (6) in abstract sent to us for publication. Corrected text follows.| (6) The effec- 


tive conditions were restored to the state which God had originally intended by the coming of Jesus Christ, who sum- 


med up and atoned for the past history of man’s error. Irenaeus did admit that the complete victory over sin was yet 
to be won. | 


p 1936/ col 2/ heading/ Youmans 
1.2...ON THE ANTERIOR ... 


p 2141/ col1/ 92/ Friebert | | 
1. 7 [Author advises incorrect date appears in abstract sent to us for publication.] ... were burned in 1936. 


p 2165/ col 1/ 93/ Buday 
1. 1 Adenosine produces... 
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VOLUME XIX: 


p 160/ col 1/ heading/ Shockley 
1. 8 [Name of Supervisor was omitted. | 
Supervisor: Dr. Robert Strausz-Hupé 


p 210/ col 2/ heading/ Kline 
l. 4 Richard Martin Kline 
p 398/ col 2/ Author Index 
1. 47 KLINE, Richard Martin 


p 317/ col 1/ 91/ Davy 

LG i... Wie thereby gain one more... 
2 

1. 7 Boston Independent Chronicle”... 








p 371/ col 1/ heading/ Gerrish 
1. 5 Brian Albert Gerrish 


p 387/ col 1/ 91/ Tauber 

l. 2 Some linguists me aye 

94 

1.8 ... and theater],] still distinguish . . . [delete,] 


p 572/ col 1/ Results/ Lang 

1. 11 [Author advises that abstract sent to us for publication was incorrect for item 4. under Results. Corrected text 
follows.}| 4. The decrement in reaction time of schizophrenic subjects performing under Excitation conditions was 
significantly greater than Control subjects; it was not significantly different from that of members of the Escape 
group. 








p 1190/ col 1/ heading/ Scribner 
1. 4 William Guernsey Scribner 


p 1304/ cols 1 & 2/ Goldman 
[Please find complete abstract on p 3436] 


'p 1752/ col 1/ heading/ Brener 
1 2...THOMAS MANN.. he 


p. 1944/ col 2/ Agogino 
hates advises that he selected incorrect classification. This should have been listed as Anthropology. ] 


p 2093/ col 2/ 97/ Shervill 
1.2&3 ...vara de Moisés seems hesiitay indicated, while La sibila de Oriente . . . [underscoring was omitted for 
vara de and de Oriente} 


p 2292/ col 2/ 931/ Cummins 
1.12 ... the writer suggests... 
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PHYSICS 


PHYSICS; METEOROLOGY 


TRANSMISSION OF RADIATION THROUGH WATER 
VAPOR SUBJECT TO PRESSURE BROADENING 
IN THE REGION 4.2 MICRONS TO 23 MICRONS 


(Publication No. 16,452) 


Harold A. Daw, Ph.D. 
University of Utah, 1956 


Chairman: Walter M. Elsasser 


_ The transfer of heat in the earth’s atmosphere has 
been the subject of investigation for centuries. One of the 
aspects of heat transfer, that due to radiation, is of much 
more recent origin and dates from the discovery of infra- 
red absorption bands for gases present in the earth’s at- 
mosphere. The complexity of the band structure of mole- 
cules has precluded a rigorous theoretical treatment of 
radiative transfer, and likewise has prevented a direct 
application of the experimental data. To make radiative 
transfer more amenable to theoretical treatment, various 
assumptions have been made to simplify the complicated 
band structures. 

In recent years Elsasser has directed further research 
into the radiative transfer problem at the University of 
Utah. A number of theoretical studies have been made by 





this group on various phases of the radiative problem.*»*>»® 
Data obtained by Cloud’ for carbon dioxide and by Summer- 
field® for Ozone were treated by Elsasser and King® using 
the theory developed by them. They reduced the experi- - 
mental data to two simple smooth curves for each gas. 
They called one of the curves the “generalized transmis- 
sion function,” and the other curve the “generalized ab- 
sorption coefficient.” To extend this treatment to the re- 
maining gas important in transferring radiation in the at- 
mosphere, Dr. Elsasser directed the author in an investi- 
gation of water vapor. This thesis is the result of that 
investigation and contains experimental measurements of 
the absorption of water vapor in the region from 4.2 mi- 
crons to 23 microns. The maximum of the earth’s black 
body radiation falls in this interval and hence the region 
is of primary importance. The data has been treated in an 
analogous fashion to the treatment of carbon dioxide by 
Elsasser and King. The two curves, the “generalized 
transmission function” and the “generalized absorption 
coefficient,” describing the transmission of radiation 
through water vapor have been obtained. This investiga- 
tion, together with the previously reported investigations, 
completes a unified treatment of the transmission of infra- 
red radiation through atmospheric gases. 

75 pages. $2.00. Mic 56-1991 


ECONOMICS 


. 


ECONOMICS, GENERAL 


AN HISTORICAL STUDY OF THE COLLAPSE 
OF BANKING IN DETROIT, 1929-1933 


(Publication No. 21,072) 


Howard Ralph Neville, Ph.D. 
Michigan State University, 1956 


On March 6, 1933, the newly inaugurated President of 
the United States, Frankli.. Delano Roosevelt, proclaimed 
a banking holiday for the United States. During the pre- 
vious twenty days authorities in almost every state had 
either proclaimed banking holidays or had made provision 
for the restriction of payment for deposits. The first 
state to reach a crisis and to have a banking holiday 
proclamation was Michigan on February 14, 1933. Some 
banking authorities put much of the blame of the Michigan 
crisis and, therefore, of the national holiday on two large 
group banking systems operating at the time in Detroit. 

The purposes of this study are to try to determine 
whether the Michigan banking holiday was a catalyst in- 
strumental in making President Roosevelt’s proclamation 





inevitable and to determine whether or not the group bank- 
ing systems should receive the main force of criticism 
they have received. 

The procedure followed was to examine the literature 
in the general field of banking but also in the narrower 
field of multiple banking. Further, the testimony of bank- 
ing people taken before the Senate Committee on Banking 
and Currency and that taken before a Detroit one-man 
grand jury inquiring into the Michigan banking holiday 
were studied. In addition, interviews were held with peo- 
ple who were directly connected with the banking holiday 
in Detroit and also with authorities of the state banking 
department offices in Lansing. 

It was found that although the officers and directors of 
the two group banking systems carried out procedures not 
generally accepted as good banking practice, factors other 
than economic exerted considerable influence on the sta- | 
bility of the banking structure in Detroit in 1933. 

It has been pointed out that it was not necessarily the 
group banking system itself which contributed to the col- 
lapse of banking in Michigan as it was the lack of control 
and supervision of the system by banking authorities. 

Finally, it can be said that the holiday proclamation by 
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the Governor of Michigan and the closing of the banks was 
a contributing factor, if not the catalyst, which led to the 
Closing of all the banks in the country. 
_. Two proposals‘ are outlined for reducing the possibility 
of a renewal of banking problems such as those arising in 
the period from 1929 to 1933. 

The first proposal would increase the capital require- 
ments for the establishment of new banks of all kinds 





through the machinery of the Federal Deposit Insurance 
Corporation. 

The second proposal would introduce a permanent com- 
mittee, appointed by the Secretary of the Treasury, which 
should constantly review the banking structure and which 
should make recommendations to the Senate and House 
Committees on Banking and Currency. 

179 pages. $2.35. Mic 57-2384 


EDUCATION 


EDUCATION, THEORY AND PRACTICE 


IDENTIFICATION OF TEACHING PRACTICES 
PECULIAR TO SPECIAL CLASSES OF EDUCABLE 
RETARDED CHILDREN IN SELECTED | 
MASSACHUSETTS SCHOOLS 


(L. C. Card No. Mic 58-3892) 


William Jules Goldman, Ed.D. | 
Boston University School of Education, 1958 


Intent of the study.— The purpose of this study was to 
identify the teaching practices peculiar to special classes 
of educable retarded children in selected Massachusetts 
schools. The survey instrument designed to achieve this 
purpose gave the opportunity to do the following: 


1. Rate the frequency with which each practice is car- 
ried on by the user, 





2. Show the relative values of the various practices, 
and 


3. Compare the differences in teaching practices be- 
tween special classes and regular grade classes. 


Two areas were included that needed specific investi- 
gation. The first of those sought an answer to the prob- 
lem: What and how often do special class teachers use 
certain activities? The second investigated the problem 
of how important special class teachers considered these 
activities. 

Procedures used in the study.—An objective question- 
naire was constructed from material drawn from the fol- 
lowing three sources: (1) the recordings on a prepared 
form given to 50 teachers stating exactly what happened 
in their classroom for a given two hour period each day 
for five days, (2) the suggestions andevaluations made on 
the sample form by teachers and a jury of experts, and 
(3) an examination of current educational textbooks, pro- 
fessional literature, and recent courses of study. This in- 
formation was compiled, evaluated, and condensed into a 
final form. 

The final form was administered to 100 special class 
teachers of mentally retarded children and to 100 teachers 
from grades one through six. These teachers indicated 








their “estimate of value” and “extensiveness of use” of 
each of the practices. The results of the total responses 
for each item were used to distinguish between the activi- 
ties selected by special class teachers and regular grade 
teachers. When the differences were found, a statistical 
test of significance was applied to the data to determine 
whether the observed difference could reasonably be at- 
tributed to chance. The test of significance that was se- 
lected for this purpose was the chi-square test. Only items 
significant at the one per cent level were recorded as 
findings. 

Findings concerning the special class teachers.—Some 
of the findings that expressed extensiveness of use as 
strongly identified with special class teachers were: 





1. Encouraging children to use a variety of materials, 
(e.g., wood, plastic, metal, leather) 


. Activities with many manipulative materials, (e.g., 
form boards, puzzles, blocks) 


. Each child to select material which is of interest to 
him, (e.g., wood, plastic, metal, leather) 


. Activities using hand tools, (e.g., hammer, drill, 
saw, plane) 


. A sufficient supply of forms to be used in “busy 
work” type of activity 


. Checking and evaluating all work with children dur- 
ing school time 


7. Recording of observations in anecdotal records 


8. Pupil participation in activities involving power 
tools, (e.g., jigsaw, circular saw, bandsaw) 


. Identifying and planning for particular needs of in- 
dividual pupils. 


. Planning and explaining individual assignment by 
the teacher 
Microfilm $2.75; Xerox $9.40. 210 pages. 
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